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Phaimacafical compositions comprising desglymldodrino as an active drug 
sulMtancs 

Introduction 

5 

TTie present Invention relates to novel phannaceutlcal compositions comprising 
desglymldodrino or a phannaceulfcally acceptable salt thereof as an active drug 
substance. Desglymldodrino Is the active metabolite of the prodmg midodrine. The 
phamiaceutica] composition may be presented in a suitable dosage fam for oral. 
10 parenteral, mucosal, nasal, sublingual, buccal, topical, vaginal, rectalor ocular etc 
administration. A pharniaceuUcal composition of the Invention may be In the fbrni of an 
immediate and/or modified release composition or It may be designed to release the 
active drug substance, desglymldodrine. in a relatively f^t manner in order to enable a 
relatively faA onset of the therapeutic effiBct 

IS 

A pharmaceutical composition according to the Invention has a suitable shelf-life, Le. the 
desglymldodrine contained In the composition is not sutject to a significant degradation 
under storage condfUons nonnafly acceptable for phannaceuticals. 

20 The Invention also relates to a method lor treaBng animals such as. e.g. mammals and 
humans with a novel phannaceutlcal composition comprising desglymldodrine. 

Furtherniore, the invention relates to a novel use of desglymldodrine In the treatment of 
septic shock and to a method for treating mammals (ag. humans) suffering from septic 
25 shock with a sufficient amount of desglymldodrine. 

Desglymldodrine is the active metabolite of midodrine, i.e upon administration of 
midodrine to a patient, midodrine Is (enzymaticaliy) metabolised to desglymldodrine. The 
indications of desglymldodrine are therefore similar to the indications of midodrine, but as 
30 will be explained below desglymldodrine may also be used fbr novel intfications. 



The indications of desglymldodrine include symptomatic orthostatic hypotension, syncope, 
orthostatic intolerance, symptomatic hypotension (e.g. hypotension associated with 
infections, the convalescent period, surgical operations, delivery, changes in the weather 
35 as weU as what is called "difficulties in getting started in the mornings^, as well as in the 
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control of hypotensive side effects of hypnotics and psychotroplc^Furthemiore. 
desglymldodrine is expected to be effective in the treatment of urinary incontinence. Many 
of these indications call for a very individual treatment regimen where a basic "all da/ 
treatment supplied with one or more fast onset formulations are very bengal. 

5 

In another aspect, the invention relates to a method for treating hypotension and/or 
urinary Incontlnenoe, the method comprising administFatlon to a patient in need thereof of 
an effecUve amount of desglymldodrine In a pharmaceutical compositfon according to the 
invention. An interesting pharmaceutical composition according to the invention for this 
10 use Is a controlled release composition, optionally togethv with one or more fest onset 
compositions comprising an effective amount of desglymidodrlne. 



Background of the invention 



15 Desglymldodrine is the active form of the prodrug midodrine. Desglymidodrine is a potent 
adrenergic agonist at the aipha-l rsceptors that are mainly localised In roslstance and 
capadtanoe vessels and In the bladder neck. The affect when given to patients suffering 
from orthostatic hypotenston is an Increase in blood pressure and when grven to patients 
suffering fiiom stress incontinence and improvement of continence. Clinical trials of the 

20 latter effect have up till now yielded conflteUng resuMs. 



During development of the compound In the sixties and seventies fbcus was put on 
midodrine probably In order to sectro a relativa long lasting effect when administered 
orally. New formulation techniques and the search for new Indicattons have turned the 
25 inventor's focus to desglymidodrine again. 



Disclosure of the Invention 



As the active metabolite of mModrine, desglymidodrine is a potent drug substence. 

30 However, in the past decades fbcus has been directed to the development of suitable 
midodrine composittons most likely due to the detailed knowledge of the behaviour of 
mkJodrine in dlnteal studies. However, the need for optimising the treatment of conditions 
responsive to midodrine has turned the inventors' focus on desglymklodrine. By 
administering pharmaceutical compositions comprising desglymidodrine, the converston 

35 step in vivo from the inactive form, midodrine, to the active form, desglymktodrine, is 
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omttted aria thus, it is anticipated that treatment with desgtymidodrlne can iead to a fast 
onset of the therapeutic effect Furtheonora, individual variations with respect to the 
enzymatic conversion of midodrine to desgiymidodrine are of no importance when the 
treatment is performed with desgiymidodrine. Thus, there is a need for the development of 
5 suitable pharmaceutical compositions of desgiymidodrine for use In the treatment of 
conditions for which midodrine is indicated. Such compositions provide attractive 
alternatives or suiiq^ements to the treatment of diseases or conditions with a dmg 
substance that acts by stimulating oh receptors. 

10 Midodrine Is a prodrug, which Is activated within the human body by an enzymatic 
hydrolysis to release the theFapeutlcaDy active metabolite desgiymidodrine. Only very little 
infonnation Is available from the Hterature concerning desgiymidodrine. 

The following Is a review of the pharmacoldnetlcs of desgiymidodrine as parent 
15 cnnpound. 

Clinical studies 

The phannsK»ldnetic8 of midodrftie and desgiymidodrine after administration of midodrine 
20 have been described by Grobecl<er (Grobecker HF, Kees F. Phamnacokinetic parameters 
and haemodynamlcacGons of midodrine in young volunteers. IntAn^ol 1993; 12(2):11d- 
124). 

In a Japanese study (Tsutsui S, et al. Phannacoldn^ics of midodrine - Bioavailability of 
midodrine. The cSnloal nport 1987; 21, No.4:1750-1807) the pharmacoldnetlcs of 

25 midodrine and desgiymidodrine given as prodrug and as parent compound, respectively, 
was Investigated In five healthy voiunteers. It was found that the bioavailablly of 
desgiymidodrine was sUghtly lower when given as parent compound as compared to 
when given as prodrug. Tmax (time to maximum plasma concentration) for midodrine, 
desgiymidodrine as prodrug and as parent compound, respectlveiy, are given in Table 1 

30 the results of Grobecker SB comparison: 



Table 1 



study 



administered dmg 



Tmax (h.) 



midodrine 



desgiymidodrine 
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Tsutsul 


midodrine 


1.4 ±0.2 


2.0 ±0.0 


Tsutsui 


desglymldodrine 




1.2 ±0.2 


Grobedcer 


midodrine 


0.5 ± 0.2 


1.1 ±0.5 



Pharmacoldn^ data (Tmax) of midodrine and desg|ymkk)drine in two studtes TsutBUi (n^ and 
Grobedcer (n=12). 



In a phannacodynamic study (Rttner H. Double-blind trial to compare ihe effect of 
5 midodrine and ST 1 059 after oral amlnistratlon to volunteers. Intemd report: DFP 1979) of 
midodttne, desglymldodrine as parent compound and placebo bi seven healthy 
volunteers, the action of desglymldodrine measured as tinne to occurrence of pilomotor 
reaction waa shorter: 34±2S min for the parent compound as compered to the prodmg 
74d29 min. There was a tendency to a surprisingly longer lasting effect of the parent 
10 compound, 160 (13&-185) min vereus 150 (30-240) min for midodrine. 



Engel (Engel K, Havelec L, Klausgraber F, Pramer 1. Comparative studies and evaluation 
of the therepeuUc usability of midodrine (Gutron) In the hypotension syndrome. Wiener 
medizinisGhe WoGhensGhtfft 1974; 124:501-507) has summarised dKfiBrent studies. One 
15 of them Is a study wtiere it was shown that Intravenous injection of 5 mg of 
desglymldodrine is as potent as 20-25 mg midodrine intravenously with respect to 
Increase of blood pressure. However, the effect of desglymidodrine lasted only 3-4 min. 

Only very preliminary conclusions, If any, can be drawn from the above-mentioned 
studies regarding desglymidodrine. The bioarailability Is lower when it Is given as parent 
20 compound probably due to Intralumbtai degradation. The time to effect Is shorter and the 
effect Is lasting shorter with respect to blood pressure effect, but no difTerenoe wtth 
respect to pilomotor reaction has been dsserved. Further studies are needed to 
characterise fine pharmaooklneUc of desglymidodrine given as parent compound. 



25 Clinlcailndlcationa 



The short period of tile effiBct maices desglymldodrine attractive as a quidc acting 
medication in patients with autonomic dysrsgulation induding orth o static hypotension. A 
combination witii desglymidodrine (or midodrine) in a controlled release fonDulation would 
30 yield an opportunity to create a medication with fast and long lenting effect 
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Desglymldodrine acts by a stimulation of ai receptors. The prodrug of desglymldodrlne, 
midodrine Is used In the treatment of symptomatic orthostatic hypotension. DIsordere 
causing orthostaitic hypotension are e.g., 

5 Generalized primary autonomic failure 

§ Pure autonomic failure or Idiopathic orthostatic hypotension (Bradlxiry-Eggleston 
syncfrtMTie) 

^ Pure autonomic failure with muttlpie-system atrophy or Shy^Drager syndrome 
§ Acute pandysautonomla (par«utonomic neuropathy) 
10 % Familial dysautonomla(R]ley-Day syndrome) 

Parflal primary autonomic failure 

% Dopamine p-hydroxylase deficiency 

4 Postural orthostatic tachycardia syndrome (length-dependent aufonomie 
15 neuropatfiy) 

% Monoamine oxidase deficiency 
^ Pure vasomotor fedlure 

DIsordere of idiopathic orthostatic Intolerance 

20 ^ Postural orthostatic tachycanlla syndrome 
§ Mitral valve prolapse 
\ Due to prolonged k)ed rest or space flight 
^ Due to asthenic hatiitus 

25 Disorders of the central nervous system 

^ Tumore (hypothatamic, pwasellar. postsrfor fossa) 

% Multiple ceretxai infarcts 

§ Wemldce's enc^Dhalopathy 

% raises dorsails 

30 S, Traumatic and Inflammatory myelopathies 

^ Partdnson's disease 

% Hereditary system deg^wrsdfons 

% Syringomyelia 

^ D^utonomia of advanced age 

35 % Multiple sderosis 
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Systemic dlsMses with autonomic neuropathy 

^ Botulism 

% Diabetic neuropathy 

5 § Primary systemrc amytoldodis 

% Guillain-Barrd syndrome 

§ Porphyria 

§ I.amt)ert-Eaton myasthenic syndrome 

% Paraneoplastic autonomic neuropathy 

10 § Uremic neuropathy 

I Connective tissue disease 

^ Tangier and Falnr/s diseases 

% Vincrfstlro and heavy metal neuropathies 

% Leprosy 

15 ^ Bi2 deficiency 

^ Chronic Chagas' disease 

§ Propafenone neuropathy 

Endorclne-nKrtabolIc disordeis 

20 ^ Primary and secorKlary adrenocortical insuffidency 

% Pheodiromocytoma 

^ Marked potassium depletion 

^ Severe hypoaldosteronism 

25 Iatrogenic causes 

§ Antihypertensive dmgs (o-methyldopa, guanethidine, prazosin, p-t)locicerB) 

4 PsydKrtropic dmgs (phenothlazines, butyrophenones) 

4 Antlparkinsonfan dmgs (Sfnemet, Pariodel) 

^ Vasodilator drugs (nitrates) 

30 4 Certain illicit drugs (marQuana) 

^ Thoracolumbar sympathectomy 



Disorders with diminished cardiac output 
4 Reduced Intravascular volume 
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and chronic blood loss 



^ Ruld loss due to vomiting, diantiea, diuretics 

% Gastrectomy with the dumping syndrome 

% SaNosing nephropathy 

5 I Altered capWary penneabillty 

% Impaired venous retuno 

% Severe varicose veins 

% Venous obstnicUon (late pregnancy) 

^ Reflex and phannacologic vasodilatation 

10 ^ Muscle wasting and prolonged recumbency 

^ Intrinsic cardiac disease 

^ Myocardial infarct 

4 Arrhythmias 

% Restrictive pericardial/myocardial diseases 

15 § 

MisceHaneous causes 

4 HyperbradyMnnlsm 

% Chronic renal hemodlaiysis 

§ Anore)da nenrasa 

20 k Reduced aortic compliance 

4 Mastocytosis 

4 Baroreflex failure 

Furthermore, mkJodrine may be used In dlsordere retrograde ejaculation; disorder of 
25 semen ejaculation, or to attenuate symptoms of chronic orthostatic hypotension due to 
autonomic falure in patients with Bradbury-Eggleston, Shy-Drager syndromes, diabetes 
mellitus disease and Patldnson's disease. 

The prodrug of desglymldodtine, midodrine, is approved In a variety of European and 
30 overseas countries Including the U.S.A. mainly for the treatment of symptomatic 
orthostatic hypotension. 

FDA has recommended a dosing of midodrine of up to 10 mg 3 times daily for the 
treatment of hypotension. According to FDA. the latest dose must not be given later than 
35 6 pm for safety reasons In order to avoid or reduce the risk of supine hypertension. Other 
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countries reoommena that the latest dose must not t>e given laterinan 4 hours before 
bedtime. 



Midodrine for use in stress urinary {ncontinence is a very promising use with a 
5 tremendous market potmtial also due to the ageing population. Current conservative 
therapeutic approaches are a-sympathomlmetics, pelvic floor exercises and estrogens, or 
surgery, which aiB rather complementary than competitive. 

It is contemplated that desgtymidodrine is effective as a dnjg substance in the treatment 
10 of the above-metioned conditions. Furthermore, a compl^ely novel indication for 
desglymidodrine is described in the following. 

Novel therapeutic Indication 

IS Septic shodc Is a condition in viriildi bacteremia produces changes In the circulation 
resulting in crtticaily reduced tissue perfusion. Acute cfrculatory failure, hypotension and 
muttlorgan failure are charecterisQc The pathogenesis Is not fully understood but bacterial 
infection with release of toxins Initiate a vicious circle of reactions resulting in 
vasodilatation and organ hypoperfusion. The cornerstone of the treatment Is antibiotics 

20 and circulatory support Is mandatory to seem organ perfusion. TVplcally the drculatory 
disorders are treated wtth vasoprsssore Initially dopamine followed by addition of 
norephinephrlne and eventually epinephrine. 

Norephinephrlne has atfa adrenergic and slight beta adrenergic action whereas 
25 desglymidodrine only has alpha adrenergic action. Furthemiore desglymidodrine does not 
cross the blood brain barrier In contrast to norepinephrine. 

The lack of beta adrenergic action meaning ttiat desglymidodrine has no effect on Uie 
heart and the lack of central nenfous system stimulation makes desglymidodrine an 
30 attractive sutotitute for norepinephrine in ttie treatment of septic shock as these actions 
are unwanted. 



Acth^e drug substances 
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A pharmaceutical composition according to tlie invention contains desglymidodrine or a 
pliannaceutically acceptable salt thereof. From a clinical point of view it may In some 
cases t>e ad>mntageous to include midodrlne or a phanDaceutically acceptable salt 
thereof in the composition in order to talce advantage of the different phanmacoldnetlc of 
5 the two different substances. As mentioned in the following, the invention also relates to a 
kit comprising two diffisrent compositions, one of the compositions being a composition as 
described above. 

Although the present invention is focused on the use of desglymidodrine, there are cases 
10 - as mentioned above - where the concomittant use of midodrine or a midodrlne 
containing composition is relevant. TTierefbre, in the following Is given a description of 
desglymidodrine as well as midodrine. 

With lespect to treatment of orthostatic hypotenston and the other conditions mentioned 
1 5 above, desglymidodrine or its prodmg midodrine are dnigs of choice. 

Desglymidodrine as well as midodrine exist in racemio form and In the fbnri of the two 
enantiomeric spades. 

20 Desglymidodrine is also loiown as ST 1059. alpha-(aminomethyl)-2,5-dimethoxy- 
benzenemethanol. (t may be present in racemlcfomn, !.e. as (iHssglymldodrine, (t)- 
ST1059 or (db)-alpha-<aminomethyi>-2,5-dlmethoxy^benzenemethanol, or in its 
enantiomeric form as (-)-desglymldodrine. (R)-desglymidodrine. (-)-ST1059, (R)-ST1059, 
(-)-a[pha-(amlnomefhyl)-2,&<flmethoxy-benzenemethanol or (R)-alpha-(am(nom6thyl)-2,5- 

25 dlmethoxy-benzenemethanoi. or In its other enatlomeric fbrm H-desglymtdodrine. (S)- 
desglymidodrine, (+)-ST1059, (S)-ST1059, (+)-alpha-(aminomethyl)-2.5-dlmetho)cy- 
benzenemethand or (S)-aIpha-(aminomethyl)-2,5-<iimethoxy-benzenemethanol. 

A composition according to the invention may ther^ors include desgiymfciodrine in Hie 
30 racemic form (RS), In the enantiomeric fbnn (R), in the enantiomeric form (S) or In 
mixtures thereof. 



in an embodfrnent according to the Invention, a composition contains the active 
metabolite desglymidodrine (ST 1059), and desglymidodrine is present in tiie forni of (±> 
35 a-(amlnomethyl)-2,5-dlmethoxy-ben2anemett»nol (± ST 1059), (+)-a-<ainJno'"®*hyl)-2,5- 
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dimethoxy-benzenem^hanol (+ ST 1059), (-)-a-(aininomethyl)-2,S-dImethQxy- 
benzenemethanoi (- ST 1059) or mixtures theiBof. 

In another embodiment a composition according to the invention contains 
5 desglymidodrine in the raoemic form (RS), in the enantiomeric fomfi (R), in the 

enantiomeric form (S) or In mixtures thereof, or It contains at least 90% w/W such as, e.g., 
at least 95% wM, at least 97% w/W, at least 98% ws/W, at least 99% w/W of 
desglymidodrine Is present in the therapeutically active enantiomeric fomn. The 
therapeutfcally active enantfomeric fonm of desglymidodrine is contemplated to be (-)<h 
10 (aminomethyl)-2,&<jimettioxy-bereranemettianol (- ST 1 059) or the (R) form of 
desglymidodrine ((R) ST 1059). 

MIdodrine is also Icnown as ST 1085, or 2-amlno-N-[2-(2,5<limetiioxyphenyi)-2- 
hydroxyethyQ-acetamide. it may b& in present in racemic form, i.e. as (±)-mIdodrine, (±>* 

15 ST 1085, or (±)-2-amino-rHZ-(2,5Klim^oxyphenyl)-24iydrQxyethyl]^^ (±)-2- 
amlno-N42'<2,5-dlmetfi(»(yphenyl)-2-hydroxyetti^}^ceta^ or In its enaUomericform 
as (-)-midodrine, (R)-midodrine, (-)-ST 1085, (R)-ST 1085, (-)- 2-amino-N-[2-(2,5- 
dfmethoxyphenyO-2-hydroxyethyl}-ac6tamide or (R)- 2-amino-N-[2-(2,5<lfmethoxyphenyl)- 
2-hydroxyethylHicetamid6, or in its otiier enantiomeric fbnri (-i-)-midodrine or (S)- 

20 midodrine, (+)-ST 1085, or (S)-ST 1085, {+y 2-amlno-N-[2-(2,5Kllmethoxyphenyl)-2- 
hydroxyettiylj-acetamlde or {Sy 2-«nino-N-P-(2,5-dimrthoxyphenyl)-2-hydrDxyethyll- 
acetamide. 

In an embodiment, the invention relates to a phamfiaceutical kit comprising two different 
25 pharmaceutical compositions and one of the compositions is a controlled release 
composition. In such a kit, one of the compositions may contain midodrine as the active 
$ut)stanGe and the other may contain desglymidodrine. 

In a composition according to the invention desglymidodrine (and whenever relevant 
30 midodrine) is present In the form of a pharmaceuticalty acceptable salt such as a salt 
fbrnied between desglymidodrine (and wh^ver relevant mkiodrine) and an inorganic 
acM such as e.g., a hydrochloride, a hydrobromkle, a hydrolodkle, a nitrate, a nitrite, a 
HdPOd satt, a HsP04 salt a H2SO3 salt, a sulfate, a H2SO6 salt, or a salt fbmied between 
desglymModrine (and whenever relevant mklodrine) and an organic add such as organic 
35 adds Dke e.g. HaCOg, acetic add, CaHeCOOH, C8H7CCX)H, C4HBCOOH, (C00H)2, 
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CH2{COOH)2, C2H5(COOH)2, CaHaCCOOhOa. C4H8(COOH)2, CsHkKCOOH)^ fiimaric acid, 
maieic add. lactic add, tartaric add, dtric add. ascorbic add, benzoic add, salicylic add 
and phthalic add. 

5 A composition according to tlie invention may comprise a fUrtfier active drug substance, 
l.e. tlie composition may be in the form of a so-called combination composition comprising 
at least two diftefent active drug substances. The further active drug substance may be 
any active dnig substance, which benefidally is used In combination with 
desglymidodrine. Interesting examples of further active drug substances ara midodrine, 

10 steroids \\\» e.g. hydrocortisone or fludrocortisone or somatostin analogoues lilte e.g. 
octreotide. 



15 in general, the dosage of the active drug substance present in a composition according to 
the invention depends inter alia on the specific drug substance, the age and condition of 
the patient and of the disease to be treated. 

In general, a composition according to the Invention Is designed for administration 1-6 
20 times daily. The dosage flrequency depends on the spedflc condition to be treated and on 
the spedflc composition used. For example, a nasal composition may be administered 
only once daily e.g. in order to achieve a relatively ftot onset of the therapeutic effect or it 
may be administered more often in order to trsat breal(-4hrough symptoms. The same 
applies to e.g. a plain tabiet composition, a buccal composition, a rectal composition etc. 



A controlled release composition according to the present invention alms at a dosage 
once, twice or three times daily, preferably once or twice daily. In the present context the 
term "once daily"ronce-a-day" Is Intended to mean that it Is only necessary to administer 
the phannacauticai composition once a day in wder to otitaln a suitable therapeutic 
30 and/or prophylactic response; however, any administration may comprise co- 
administration of more than one dosage unit, such as, e.g. 2-4 dosage units. 



Dosage 



25 



35 



in agreement VMth the above-mentioned definition of "once daiiy/"once-a-day", "twice 
daiiy"nwice-a-day" is supposed to mean that it is only necessary to admirtister the 
controlled release composition at the most twice a day in order to obtain a suitable 
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therapeuQc and/or prophylacttc response in the patient which can form a basis for an 
individual supply with the relatively f&aX onset composition. 

Irrespective of the atjova-menfioned definltiones of "once" and "twice" daily, a dosage 
5 unit, which Is constaicted to deliver the active ingredient after only one daily 
administration is often preferred by the patient. However, due to individual drcumstanoes 
some patients may need a new dosage after e.g. 7-18 hours such as, e.g. about 7-8 
hours or about 12 or about 18 hours if the patient e.g. has abnomrial absorption or bowel 
transit time. If the indMdual has a relatively fast bowel transit time, some of tlie active 
10 dnjg substance may be excreted before the fUll dosage is released. 

Controiled release compositions designed for topical (e.g. transdennal delivery systems), 
ocular (e.g. ocular delivery systents) or parenteral (e.g. parenteral dellvBry systems like 
implants) delivery of desgiymidodrine generally aim at less frequent dosage. Thus, a 
15 dosage finequency corresponding to 1-2 tftnes a week or 1-2 times a month is often 
considered appropriate for such delivery systems. 

WHh respect to desglymidodrfne, the nonnai daily dose is fliom 2.5 to 10 mg three or up to 
four times daily (calculated as desgiymidodrine hydivchloride). i.e. a daily dose of from 

20 about 7.5 mg to about 40 mg in the treatment of orthostatic hypertension. However, the 
daily dose In the treatment of urinary incontinence may be different and, accordingly, a 
composition according to the present invention typically conteins from atxxjt 2.5mg to 
about 50 mg desgiymidodrine such as, e.g. 2.5 mg, 5 mg, 7.5 mg, 10 mg, 12.5 mg, 15 
mg. 17.5 mg, 20 mg, 25 mg, 30 mg, 35 mg. 40 mg, 45 mg or 50 mg. The same applies in 

25 general in connection with the treatment of septic shock, where ft Is anticipated that the 
dosis range of desgiymidodrine is 25-250 m9/I<9 body weightAnin when given as a 
continuous Infusion. The treatment of septic shock is acQusted according to individual 
susceptibility to desglymklodrine with respect to btood pressure. 



30 



In cases, v^ere desgiymidodrine is employed In another form, e.g. in ancAt\eT salt form 
than desgiymidodrine hydrochlorkie, the above-mentioned dosage ranges are of course 
to be recalculated so that the same dosage is employed on a molar basis. 



wo 01/89473 



PCT/DKOl/00362 




13 



# 



The total daily doses of desglymldodrine will depend on the indication for the treatment 
and the Individually tolerated doses. The composition or the kit of the present invention 
provides a possibility of a treatment regimen adapted for the specific patient 

5 The individual fast onset doses of a composition of the invention may be from 0.2 mg to 
10 mg, preferTBably fmm 0.5 mg to 7.5 mg such as of 0.75 mg. 1 mg, 1 .25 mg, 1 .5 mg, 2 
mg, 2.5 mg. 3 mg, 4 mg, or 5 mg. 

As discussed above, desglymldodrine may be present as the racemic fbnn or In one of tts 
10 enantiomeric forms, prefsrably the therapeutically active enantiomeric fonn. In those 
cases where desglymldodrine is present in its therapeutically active enantiomeric fomi a 
reduction in the above-mentioned dosage ranges may be relevant 

With respect to the dosage in those cases where mldodrine also is employed it Is 
15 envisa^ that ttie same dosages as mentioned above are relevant Thus viAien both 
midodrine and desg^idodrine are employed either in combination or in a KH according to 
the Invention, then the total dose of desglymldodrine and mldodrine is contemplated to be 
in the above-mentioned dosage ranges on a molecular basis. 

20 Pharmaeetitical eompoBKions 

A pharmaceutical composition of the invention comprises desglymldodrine or a 
phannaceutically acceptable salt thereof together with one or more phamiaoeuticaliy 
acceptable exdpients. 



A composition according to the invention may be In the fonn of a solid, semi-solid or fluid 
composition. Examples of solid compositions are e.g. tabl^ such as, e.g, conventional 
tablets, eflenrescent tablets, meK tablets, coated tablets (e.g. film coated, enteric coated, 
controlled release coated), sublingual tablets, buccal tablets, capsules, sachets, powders. 

30 granules, pellets, microcapsules, microspheres, nanopartides eta Examples of semi-solid 
compositions are e.g. ointmente, creams, liniments, chewing gums, hydrogels, pastes, 
suppositories, enemas, etc. Examples of fluid and/or liquid compositions are e.g. drops, 
dispersions, solutions, emulsions, suspensions, liposomes, sprays, mixtures, syrups, gels, 
hydrogels, aerosols. A composition according to the invention may be suitable for 

35 administration \ria the oral, peroral, buccal, subungual, rectal, vaginal, nasal, ocular. 



25 
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topicai and parenteral route. Exampies on suitable compositions are also e.g. nasal 
compositions such as, e.g. nasal spray or nasal powder compositions, compositions for 
pulmonary administration such as, e.g. inhaiators, chewing C(^posttlons such as, e.g., 
chewing gum, etc. Especially suited compositions tor a liast ons^ are compositions in fluid 
5 fonti and in the form of nasal compositions as well as guide release tatilets. Especially 
suited compositions for controlled or modified release of desglymidodrine are controlled 
release pellets, ocNitrolled release tablets, controlled release granules, controlled release 
capsules, transdermal delivery systems (e.g. patches, plasters), ocular delivery systems 
(a.g. lenses), parenteral dellvety systems (e.g. implants, oil-based composittons) and 
1 0 Uoadhesive delivery systems (e.g. for oral, buccd or topical use). The controlled release 
of desgiymidodrfne may be obtained by employment of various controlled release 
tedmiques such as, e.g. matrix tablets, application of confroHed release coating(s) etc 

In an embodbnent of the invention, the composition Is in the fonm of tablets having a 
15 dteintegration time of at the most about 2.5 min such as, e.g at the most about 30 sec, at 
the most about 45 sec, at the most about 1 min. at the most about 1.5 ntin or at the most 
about 2 min. 

Generally, a composition of 0ie invention has a shelf-ilfe at room temperature of at least 6 
20 months such as, e.g. at least 1 year, at least 1.5 years, at least 2 years, at least 2, 5 
years, 3 years, 4 years or 5 years. Sheif-lifs Is defined as the time period in which a 
change in the content of desglymidodrine in the composition is at the most ±10% wAw 
such as, e.g., at the most ±7.5% wAv or ±5% wAw; In the present context the shelf-lifiB is 
detennined under conditions of room temperature, 25 *C and a relative humidity of 60%. 
25 The compositions of the invention are thus stable, i.e. no sjgniflcant degradation of 
desglymidodrine is ot)served during normal storage condidons. 

Plain compositions 

30 In the embodiments of tto invention In which the composition is not specifically designed 
to release desglymidodrine in a controlled manner, the release idnetics of 
desglymidodrine firom the composition corresponds to that of a plain release tablet. The 
release kinetic of desglymidodrine from such compositions con^ponding to a zero or a 
first order release, a mixture of zero and first order r^ease, or any other order of release 
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such as, e.g. 1 second, third or fourth order release (the same applies also to controlled 
release composHiois of the invention). 

The invention also relates to a phamiaceutical composition comprising desgtymidodrine 
5 (ST 1 059) or a pharmaceutically acceptable salt thereof, the composition being adapted 
to provide desgtymidodrine in such a manner that a relatively fast therapeutically effective 
concentration of desgtymidodrine is obtained after administration of the composition. 

Accordingly, a composition of the invention may be adapted to release desglymidodrine in 
10 such a manner that a relatively f^ therapeutic eflTective concentration of desglymidodrine 
is obtained after administration of the composition e.g. to obtain an onset of action at the 
most 15 min after administration such as, ag. at the most about 1 min. at the most about 
2 min. at the most about 3 min. at the most about 4 min. at the most about 5 min, at the 
most about 7.5 min. at the most about 10 min or at the most about 12.5 mh after 
15 administration. 

AKematively, a composition of the invention may be designed in such a meviner that a 
therapeutically effective concentraticn is obtained within 90 min such as, e.g. within 60 
min, within 45 min, within 30 min, wtthin 20 min, within 15 min. within 10 min. within 5 min 
20 fhvn administration of the compo^'on. 

For such compositions (i.e. not controlled release compositions) a relatively fest peak 
plasma concentration of desgtymidodrine is obtaoied sdaout 1 min - 6 hours such as, e.g. 
about 5 min ~ 6 hours, about 10 min - 5 hours, about 15 min - 5 hours, about 0.5-6 
25 hours, about 1-6 hours, about 2-5.5 hours, or about 2.5-5.2 hours after administration. 

Controlled release compositions 

In a furth^ aspect, the invention relates to a oontroQed release phamiaceutical 
30 composition comprising desglymidodrine. The controlled composition may be designed for 
administration via the oral, parenteral, topical, buccal, vaginal, ocular etc. route. 

A controlled release phannaceutical composition of desglymidodrine according to the 
invention may also be designed for administration once, twice or three times daily, 
35 preferably once or twice dally, l.e. a therapeutically effective concentration of 
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desglymiciodrine is maintained for a period of at least 6 hours sucnas, e.g. at least 7 
hours, at jeast 8 hours, at least 9 hours or at least about 1 0-16 hours followed by a wash 
out period of about 8-12 hours in order to avoid side efiisct with respect to supine 
hypertension. Such side effects are well known after administration of midodrine. 

5 

A controlled release composition provides a Irose line plasma concentration, which during 
most of the day Is therapeutically effective. Wien a higher concentration is needed, only a 
minor supply of active dnig substance is necessary to obtain a very fast relief ftam 
symptoms. If the base line plasma ooncentration Is absent, it would be necessary to use a 

10 relative higher fast onset dose to reach the high fherapeuticaliy effective level. The high 
therapeutically efTedlve level may be due to individual drcumstences In the patient or may 
be a eonsequenoe of physical routinae and/or the nature of the undeiiying disease. The 
situations and symptoms are often well recognized and experienced by the patient 
himself. The composition according to the present Invention is a supertor tool for obtaining 

15 an optimal treatment with a minimum of active drug substance. 

In the present context a therapeutically effective concentration of desglymidodrine is 
defined as a plasma concentration of desglymldodrlne of at least about 3 ng/hti such as, 
a.g. at least about 3.2 ng/ml, at least about 3.6 ngMil, at least about 3.7 ng/ml, at least 
20 about 4.0 ng/ml, at least about 4.2 ng/hil, at least about 4.5 ng/ml, at least about 4.7 ng/ml 
or at least about 5 ng/ml. 

The controlled release pharmaceutical composition may be designed to release 
desglymidodrine in such a manner that a rslativety fast peak plasma concentration of 

25 desglymldodrlne Is obtained fblkmad by a prolonged and relatively constant plasma 
concentration of desglymidodrine. IHowever, the patient may due to Individual needs or 
because of activities during the day experience situations where an increase In (he 
plasma concentration is needed for an optimal treatment regimen. Therefore, the patient 
may on an Individual basis supply the controlled release composition witti one or more 

30 administrations of a quick release composition or anottier composition providing a 
relatively fast onset 

A composition according to the invention may comprise one or more furtiier active drug 
substances. 



35 
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PharmaceuBcai idt 



5 



In a further aspect, the invention relates to a pharmaceutical kit comprising a plain 
oompo^on and a controlled release composition. 

Accordingly, a pharmaceutical kit of the invention comprises 



I) a relatively fest onset phannaceutical composition, w^rein the comp08itk)n is 
adapted to provide desglymidodrine in such a manner that a relatively fast 
1 0 therapeutically effective concentration of desglymidodrine is (Mned after 

administration, and 

10 a controlled release phamnaceuticai composition, wher^n ttie composition is 
adapted to release desglymidodrine in such a manner that a therapeutically 
effective plasma cmoentratkm of deeglymidodrine is maintained for at lea^ 
15 at»ut 2 hours, euch as. e.g. at least atMut 3 hours, at least cAxxit 4 hours, at 

least about 5 hours, at least about 6 hours, at least about 7 hours, at least 
about 8 hours or at least about 9 hours. 

In aKemative embodiments, the Invention relates to a pharmaceutteal kit comprising 

20 

I) a relatively fast onset phannaceutical composition comprishig mldodrine. 

wherein the composition is adapted to provide mkiodrine in such a manner that 
a relatively ftot therapeutkxiny effective concentration of mldodrine Is obtained 
after admintstratton. and 

25 ii) a controlled release phannaceutical composition of desglymidodrine, wherein 
the composition is adapted to release desglymidodrine in such a manner that a 
therapeutically efRsctive plasma concentration of desglymidodrine is 
maintained for at least about 2 houre, such as, e.g. at least about 3 houre, at 
least about 4 hours, at least about 5 hours, at least about 6 hours, at least 

30 about 7 houre, at least about 8 houre or at least about 9 houre. 

A pharmaceutteal kit comprising 



I) a relatively feat onset pharmaceutical composition of desglymidodrine, whemn 
35 the composition is adapted to provkie desglymidodrine in such a manner that a 
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relatively fast therapeutically effective concentration ofdeagiymidoclrine is 
otitalned after administrab'on, and 
11) a contrciied release pharmaceutical composition comprising midodrlne, 

wherein the composition Is adapted to release midodrlne in such a manner that 



10 International patent application No. PCT/DK0iy00213 being in possession of the same 
assignee as tlie present application disdosas specrflc controlled release compositions for 
oral use comprising midodrlne and/or desglymidodrine. Therefore, for states In which the 
present application is co-pending with a national phase of the above^entioned patent 
application, such specific compositions may conveniently be outside the scope of the 

15 present invention. 

The various compostlons may be prspansd by a person stalled in the art optionally with 
guidance from Remington's Pharmaceutical Sdenoes and with guidance from the 
disclosure and examples of International patent application No. PCT/DK01/00213 and 
20 PCT/DK01/00214. 

Formuiatfon techniques 

Any relevant fomiulation technique for preparing phanmaoeuKcal compositions may be 
25 applied when fbnnuiating a composition according to the Invention. A person skilled in the 
art of phamiaoeutical fomiulation techniques can find guidance in the handboolc 
Remington's Pharmaceufical Sciences and in the non-iimiUng Examples herein. 

In prindple any relevant non-controlled or controlled fbmriulatlon technique for prsparing 
30 an oral non*KX)ntrolled or controlled release composition may be applied. Thus, the 
dosage fomi may be in the form of a liquid having e.g. particles dispersed in a dispersion 
medium or it may be in the fbnn of a single or a multiple unit dosage fomn Intended for use 
as such as for dispersing in a dispersion medium before use. 



5 



a therapeutically effective plasma concentration of midodrlne is maintained for 
at iMSt about 2 hours, such as, ag. at feast BboiA 3 hours, at least about 4 
hours, at least about 5 hours, at least about 6 hours, at least about 7 hours, at 
least about 8 hours or at least about 8 hours. 
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llowing is given a brief non-limiting description ofco 



in the following is given a brief non-limiting description ofcontroiled release formulation 
techniques. Examples of different controlled release technologies especially for the 
preparation of compositions for oral use are: 



5 1. Single units 

1.1 Coated matrix 

1 .2 Double or triple compression 

1.3 Multilay^' coafing 

1.4 Coated single units (e.g. enteric coating and employment of amylose e.g. as a 
10 colon degradable exdpient). 



2. Multiple units 

2.1 Units having a controlled relsase coating 
2J2 Units having a oontroHed release matrix 
15 2.3 Units having a controlled relsase compresston coating 
2.4 Units with a muWfayer coaflng. 



Other relevant controfled release compositions are e.g. patches, plastera (finr e.g. 
transdennal use), emulsions, imlants, dispersions (1bre.g. parentofal, topical, vaginal or 
20 ocular use), or Incorporation of desglymidodrine info a MiKable delivery system (far e.g. 
vaginal, parenteral, ocular, buccal use). 



Multiple unK systems 



25 The units comprise pellets, granules, crystals, mini tablets or mixtures tliereof. A relatively 
feet relase can be obtained by use of an ixicoated unit A controlied release can be 
obtsined by the application of a controiled release coating or by fonnulating the unit as a 
matrix or a coated nriatrix. A delayed release can be (Mned by the use of an enteric 
polymer or amyfose, or by having units compressed as described in the triple compression 

30 technology, cf. the examples herein. 



in specific embodiment, a composition according to the Invention is in the form of a solid 
dosage fbrm.such as, e.g., tablets, capsules, sachets, solid dispersion, crystals, granules 
and the like. 



35 
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A controlled release^mposttion according to the invention can alSb comprise at least two 
parts such as at least a first and a second part, eadi part contains desgtymidodrine, and 
the first part being adapted to release desglymldodrine in a controlled manner during the 
first 0-14 such as, e.g. 0-11 hours, 0-10 hours, 0-8 hours, 1-8 hours, 1-7 hours, 1-6 hours, 
5 2-5 hours, 2-4 hours or 2-3 hours after oral intake and the second part being adapted to 
release desmidodrlne starting at least 2 hours such as, e.g. at least 3 hours, at least 4 
hours, at least 5 hours w at least 6 hours after oral intake. 

in such a composition at least one of the at least two parts is present in the composition in 
10 the form of a muKlplidty of Indhdduai units such as, e.g. pellets or mfnitablets. The 

individual pellets or minltablets may be the same or dlfferenti i.e. they may have the same 
or dffferent dlssolutton characteristics. 



A composition according to the Inventton may also as individual units contain minitabiets, 
15 Le. be in the fomn of a multiple unit dosage form comprising at least two different types of 
mlnitabletSi the first type of minitabl^ corresponding to the first part and the second type 
of minitablets corresponding to the seoorKf part. In the present confmt a minitabiet Is a 
tablet having a aise In a range oorraspondlng to from aix>ut 0.7 mm to about 7 mm in 
diameter such as. e.g., in a range corresponding to from about 1 to aix>ut 7 mm, from 
20 about 1 .5 to about 6 mm, from about 2 mm to about 5 mm, from about 2 mm to about 4 
mm such as In a range corresponding to from about 2 to alMut 3 mm In diameter. 



A controlled release composition according to the Invention may also as indivMual units 
contain relaflvely large cr^tals of the active drug substance. In such cases, the ste of the 
25 unit is at tile most about 1 mm such as, e.g., In a range corresponding to firom about 0.1 
to about 1 mm, firom about 0.2 mm to about 0.8 mm, from about 0.2 mm to about 0.7 mm 
or ftam about 0.3 mm to about 0 J mm. 



A compositton or a controlled release compositton according to the invention may be in 
30 the font) of a multiple unit dosage fonii, wherein the first or the second part is in the form 
of minltablets, in the fbmi of pellets or in the form of large crystals of the active drug 
substance. 

Moreover, at least two fractions may be present in a tablet such as, e.g. a multilayer tablet 
35 and tt\e at least first and the second part are each comprised In a layer in the tablet. 
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Furthennore, a composttion according to the Invention may comprise a third part adapted 
to release desglymidodrine retertively laelt from the composition and/or a fourth part 
adapted to release desgiymidodrine from the oomposliton 6-10 hours after oral Intake. 

5 

In one embodiment the third and/or, if present, the fourth part comprise pellets or 
minltalslets or are a layer In a tablet. 

With tBspect to release kinetics, a compodtion aocording to the invention may have a first 
10 part, a second part, a third part and/or a fburth part which have a release Mnetlc 

conesponding to a zero or a first order release or a mixture of 2»ro and flret order release. 
Other orders of release may be 1.5, 2. 3 or 4. 

All the above-mentkmed combinations of different types of compositions or fomiulatton 
15 tediniques apply, whenever relevant, mutatis mutandi to a composition of the invention. 
The same appHes to the comblnatkm of the controlled release part or composition and the 
fast release part or composition of a kit of tiie invention 

Phannaceutlcaily acceptable exclplenfs 

20 

Apart from the active doig substance in the composition, a pharmaceutical composition 
acconJing to the invention may further comprise pharmaceuUcally acceptable exdpients. 

In the present context, the term "phanmaceutically acceptable exdpienr is intended to 
25 denote any material, which is inert in tfie sense that it substantially does not have any 
therapeutic and/or prophylactic effect perse. A pharmaoeuticaliy acceptable exdplent 
may be added to the active dmg substance with the purpose of making it possible to 
obtain a phannaceudcal composition, which has acceptable technical properties. 

30 The choice of pharmaoeuticaliy acceptable exdpients depends inter alia on tiie specffic 
composition and the intended administration route. 



35 



Water Is very often an acceptable exdpient and this is also the case in the present 
context However, it is contemplated that there may have been described solutions or 
other kind of compositions containing desglymWodrlne and water e.g. in connection with 
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testing of the in vA/obehavlour of desglymidodrine. An example j??.g. employment of ^H- 
desglymfdodrine In a study by Kolassa et al. (Archives internationals de 
Phannacodynamle et Th6raple, 1979. vol. 238, 96-104). In this paper it Is not expllcity 
stated that e.g. water Is employed as solvent, kxit if necessary and for jurisdictions where 
It may be relevant, it may be necessary to disclaim compositions containing a specific 
desglymldodilne and a spedflc solvent (e.g. the labelled desglymidodrine in the specific 
concentration used and in the spedflc solvent used (which in this case may be water). 



Flllera/diluents/binders may be incorporated such as suoose, sortNtol, mannitol, lactose 
10 (e.g., spray-diled lactose, oMactose, p-lactose, Tabletose®, ^rarious grades of Phamna- 
tose®. Microtose or Fast-Fioc®), mlcrocrystailine cellulose (e.g., various grades of 
Avicel®, such as Avioel® PH101, Avicel® PH102 or Avioei® PH105. Elcema® P100, 
Emcooel®, Vivacel®, Ming Tai® and Solka-Floo®). hydnn^propylcellulose, L- 
hydrDxypropyloellulo8a(low4Ubstituted)(e.g. L-HPC-CH31, L-IHPC-LH11,LH22. LH21. 
15 LH 20. LH 32, LH 31, LH30). dextrine, maitodextrins (e.g. Lodex® 5 and Lodex® 10). 
starches or modified starches Ondudlng potato stardi, maize starch and rice rtarch), 
sodium chloride, sodium phosj^ate, caldum phosphate (e.g. basic caldum phosphate, 
caldum hydrogen phosphate), caldum sulfate, caldum carbonate, gelatine, 
polyvinylpyrrolidone (30, 90, Koilldon VA 64), and sodium caritxjxymethyioeiluloee. 

20 

Disintegrants may be used such as ceDulose derivativae, induding mlcrocrystailine cellu- 
lose. iow-Bubstituted hydroxypropyl oeflulose (e.g. LH 11, LH 22, LH 21, m 20, LH 32. LH 
31, LH30); starches, {ndudbig potato starch; croscarmeilose sodium Q.e. cross-linked 
cartsoxymethylcellulose sodium salt; e.g. Ao-CX-Sol®); alglnic add or alginates; insoluble 
25 polyvinylpyrrolidone (e.g. Polyvldon® CL. Polyvidon® CL-M. Kollidon® CL, 

Poiyplasdone® XL, Pdyplasdone® XL-10); sodium caiboxym^yl starch (e.g. Primogel® 
and Explotab®). 



Glldants and lubricants may be incorporated such as stearic add, metallic stearates. talc, 
30 waxes and glycerides with high melting temperatures, colloidal dlica, sodium stearyl 
fumarate, polyethyienglycols and alkyi sulphates. 



35 



Surfectante may be employ^ such as non-4onic (e.g.. polysorirate 20, poiysorisate 21, 
polysoriMite 40, polysortiate 60, polysorbate 61, poly8oril)ate 65, poJysortete 80, 
polysorbate 81, potysortsate 85, polysorisate 120, sort)ttane monolsostearate, 
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sorbitanmonolaurate, sorbitan monopalmttate, sorbitan monostearate, sorbitan 
monooleate, sorbitan sesquioteate, sorbitan trfolsata, glyceryl monooleate and 
poiy>^nylailcohoi), anionic (e.g., docusate sodium and sodium lauryl sulphate) and cationic 
(e.g., benzallconium dilorlde, benzethonium chloride and oetimide) or mixtures thereof. 
5 Examp\es of amphoteric surfectants are 1 ,2-d]a(7l-L-phosphatidylcho[ine, N-^auryl-N.N- 
dlmethylglydne, aUcytaminoprordonic add, all^imlnodipropionlc acid, and dimethy(-(3- 
paimitamidopropyl)-aminoacetate. 

Other appropriate pharmaoeutically acceptable exdplents may indude colorants, 
10 organoleptic impioving agents, tasteHmproving agents, flavouring agents, anti(»ddants, 
vitamins, pH acgusflng agents, solubillzing agents, wetting agents and buffering agents. 

For application to the rectal or vaginal mucosa suitable compositions according to the 
invention indude suppositories (emulsion or suspension type), solutions, enemas and 
15 rectal gelaibi capsules (solutions or suspensions) as well as the compositions mentioned 
in ttie Eiampies herein. Appropriate suppository bases indude cocoa butter, esterifled 
fiatty adds, giycerinated gelatin, and various water-soluble or disperslbie bases ffke 
polyethylene glycols and polyoxyethytene sori3itan fatly add esters. Various additives like 
e.g. enhancers may be added. 

20 

For application to the nasal mucosa, nasal sprays and aerosols for inhalation are suttable 
composib'ons according to the invention. In a fypfcaiiy nasal composition, the active drug 
substance Is dissolved or dispersed In a suRable veNde. The pharmaceuticaHy 
acceptable vehicles and exdplente present In the composition are all selected in 
25 accordance vrith conventional phamtaceuticai practice in a manner understood by a 
person sidlled In the art of formulating phamnaceuGcs (for spedflc examples, see the 
89»mples herein). 

For application to the oral cavity or sldn, the compositions according to the invention may 
30 contain conventionally non-toxic phannaceuticaiiy acceptable earners and exdfNents 
induding microspheres and liposomes. The compositions indude yearns, ointments, 
lotions, liniments, gels, hydrogels, solutions, suspensions, stidcs, si^ys, pastes, 
dressings, laandages, plasters, and ttie like. The phamiaceutk»l acceptable carriers or 
exdpiente may indude emulsi^ng agents, antioxidants, buffering agente. preservatives. 
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humectants, pen^ration enhancers, chelating agenta, gelfcnning agenta, ointment bases, 
perfumes and akin protective agents. 

Examples of emulsifying agents are naturally occunrfng gums, e.g. gum acada or gum 
5 tragacanth, naturally occurring phosphatide, e.g 8oyt>ean ledthin and sorbltan 
monooleate derivatives. 

Examples of enhancers are alcohols (su^ as, e.g.. ethanol, lauryl alcohol), esters (e.g. 
glycerol mondaurate), salicyjic add, anionic surfactant (e.g. sodium dodecyl sulfate), 
10 catlonic surfactant (e.g. oetyttrrmethyl ammonium bromide). non-Ionic aurfactants (e.g. 
polysortntes), phosporllplds (e.g. phoaphtidyl choline), urea, propylene glycol. DMSO, 
tiiethanolamine, N.Ndimethylacetamlde, N,N-dimethytformamide, 2-pyrrolid(me and 
derlvativee thereof, tetragydrofuryi alcohol, Azone. 

15 Modified retoase coating 

A unit comprised in a composition aocore&ig to the Invention or the composition Hseif may 
be coated with a modified release coating. 

20 The modified release coating is a sutistantially water-Insoluble but watersflffUalbie 
coating. 

The modifled release coating may be applied on the multiple units or on the single unKa 
from a solution and/or suspension preferably in an aqueous solvent, but an organic 
25 coating composition may also be applied. The modified release coating may also be 
appRad aa a compression coating comprising a dry mixture of polymeF(8) and the e.g. the 
active dmg substance. 

Examples of mati1x4orming stents ars hydroxypropyimethyiceliutose such as, e.g., 1828, 
30 2208, 2908 or 2910 according to U8P, hydnscypropyiceliulose, micronised ethylcelluiose, 
low-substituted hydrcn^ropytcellulose {LH 20. 21, 31). 



35 



Examples of film-forming agents which are suitat)le for use in accordance witti the present 
invention are agents selected from the group consisting of cellulose derivatives such as, 
e,g., ethylcelluiose, cellulose acetate, cellulose propionate, cellulose butyrate, cellulose 
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), cellulose acetate propionate; acrylic polymers sue 



valerate, ^ulose acetate propionate; acrylic polymers such as, e.g., polymethyl 
methacrylate; vinyl polymers such as, e.g., polyvinyl acetate, polyvinyl formal, polyvinyl 
butyryl, vinyl chloride-vinyl acetate copolymer, ethylene-vinyl acetate copolymer, vinyl 
chlorlde-propylene-vinyl acetate copolymer; silicon polymers sudn as, e.g., ladder polymer 
of sesquiphenyl siioxane, and colloidal silica; polycaribonate; polystyrene; polyester, 
ooumaione-indene polymer, polybutadiene; and other high molecular synthetic polymers. 



In certain prsrened embodiments, Vne acrylic polymer is comprised of one or mora 
ammonio methacrylate copolymers. Ammonio methacrylate copolymers are well known in 
10 the art and are described in NF XVil as ftilly polymerized copolymers of acryHc and 
methacryllc add esters with a low content of quaternary ammonium groups. 



In one preferred embodiment, the acryBc coating Is an acrylic rasin lacquer used in the 
form of an aqueous dispersion, such as that which is commercially available finom Rdhm 

1 5 Phamfia under the tradename EudragilOi In further prsferrad embodiments^ the acryiie 
coating comprises a mbctura of two acrylic resin lacquere commercially avaDabte fifom 
Rflhm Phamna under the tradenames EudragHA RL 30 D and EudragltO RS 30 D, r»- 
spectively. EudlragW RL 30 0 and EudragNi® RS 30 D are copoiymere of aeryfio and 
methacrylic estere wth a low content of quaternary ammordum groupe, the molar ratio of 

20 ammonium groupe to the remalnbig neutral (metti}aciyllc esters being 1:20 In EudragNO 
RL 30 D and 1:40 in Eudragit® RS 30 D. EudragHA RURS mixtures are tnsolubte in water 
and in digestive fluids. However, coatings fbrmed ftom the same are swellable and 
permeabte In aqueous solutions and digestive fluids. The EudragltS RURS dispersions 
may be mb(ed together In any desired ratio in order to ultimately obtain a modlfled release 

25 fomiulaUon having a desirable dissolution profile. The most desirabte modified release 
formulations may be obtelned fiwn a reterdant coating based on EudragH® NE 300, 
which is a neutral resin having a molecular weight of 800,000. 



Examples of enteric polymers are cellulose acetate phthalate, cellulose acetsrta 
30 trimellitate, hydroxy propyl methyl cellulose acetate phthalate, hydroxy propyl methyl 
cellulose acetate succinate, carboxy m^yl ethyl cellulose, polyvinyl acetate phthalate, 
copolymer of vinyl acetate and crotonic acid and poly(methacrylIc add, ^acrylate), and 
Eudrag'rt® S 12.5, EudragH® S 100, Eudragit® FS 300 (alt from Rfihm), Sureterio® (from 
Colorcom), Aquaterlo® ^m FMC) or HPMCP (firom Shin-Eteu). 
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The amount of coaor^ applied is adapted so as to obtain a prederaimined dissolution 
characteristic of the composition. 



However, the amount of coating applied should also be adapted so that there will be no 
5 mpturing problems. 



The coating may be admixed with various exdpienfs such as plasticizers, anti-adhesives 
such as, e.g., colloidal silidum dioxide, inert fillers, lipophilic agents such as, e.g. stearic 
add, capric add or hydrogenated castor dl, colon targ^ing exdpients such as, e.g. 
10 amylose, ethylceilulose, Eudragit S 12.5 eta, and pigments in a manner laiown perse. 



Tackiness of the ¥vater-disperBit)le flim-fbrming substances may be overcome by simply 
incorporating an anti-adhesive in the coating. The anti-adhesive is preferabty a finely 
divided, substantialiy insoiubie, phamiaceuticaliy acceptable non^wetUng powder having 

15 anti-adhesive properties in the coating. Examples of anti-adhesives are ntetaiiic stearates- 
such as magnesium atearate or caidum staarate, microcrystaiiine ceiiuiose. or mineral 
substaices sudi as caidte, substantialty water-insolidble caidum phosphates or subetarv- 
ticdiy water-^naoiuble caidum suiphatss, cdioidai silica, titanium dioxide, barium sulphates, 
hydrogenated aluminium silicates, hydrous aluminium potassium silicates and talc. Tim 

20 prefieried ariti-adhesiveia talc. The anti-adhesive or mixture of ariti-edhesives Is 
preferably incorporated in the coating in an amount of about 0. 1-70% by weight, In 
particular about 1-60% by w^ght, and preferably about 8^0% by wsight of the film layer. 
By seieding a small partide size of the talc, a larger surface area is obtained; the 
consequent higher anti-adhesive eflfed malces it possible to incorporate smaller amounts 

25 of specific anti-adhesives. 



The units or the composition may furthM' comprise an outer film layer. 

In one aspect, the outer second layer comprises a viater4)a8ed film^orming agent whidi 
30 prevents adhesion between the units at elevated temperatures and imparto fiowabiiity to 
the units, the water-based film-fomning agent being anti-adhetive at temperatures above 
about 40 °C, espedally temperatures above about 50 °C, such as a temperatuiB b^ween 
about 60 °C and about 120 °C, and being sdected from diffusion coating materials such 
as ethylceilulose or enteric coating materials such as anionic poly(meth)acrylic add 
35 esters, hydroxypropylmethylceliulosephthalate. celluloseacetatephthalate, polyvinyl- 
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aoetatephthalate, polyvinylaceitalephthalate-crotonic add copolymerisates, or mixtures 
thereof, or water-soluble coating materials such as water-soluble cellulose derivatives, 
e.g. hydroxypropylcellulose, carboxymethylcellulose, meithylcellulose. propylcellulose, 
hydroxyethylceHulose, cari3oxyathylcenulose, carboxymethylhydroxyethylceilulose, 
5 hydroxymethylcellulose, caiboxymethylethylcellulose, methylhydroxypropylcenulose or 
hydraxypropylmethylcsllulose. 

Examples of piastidzers for use in acoordanoe with the present invention indude triacetin, 
acetylated monoglycende, rape oil, olive oil. sesame oil, acetyl tributyl citrate, acetyl 

10 triethyi citrate, glycerin, sorbitoi, diethyloxaiate, diethylmalate, diethylmaleata, 

diethylftimarate, diethyisuodnate, diethylmalonate, dioctylphthalate, dibutylsebacetate. 
triethyidtrate, tributyldlrate. giyceroltributyrale, pdyethyleneglyool, propyieneglycol, 1,2- 
propyleneglycol, dibutylsebacate, diethylsebacatB and mbdures thereof. "Rie ptesBcfeer is 
normally incorporated in an amount of less than 20% by weight, calculated on the dry 

15 matter content of the coating composition. 

A relatively fast onset oomposHlon according to the Invention may be any composition well 
fcnown in the art to provide a rel^ ^ release. 

20 With respect to nasal vehides, polyethyleneglycois is espedaliy pretend such as more 
n-ethylene glycols represented by the following fbnnula 



25 wherein p Is an Integer In the range of 1 to 14. Examples of n-ethylene glycols are 
monoethylene glycol (1EG). di ethylene glycol (2EG), triethylene glycol (3EG), 
tetraethylene glycol (4EG), penta ethylene glycol {5EG), hexaethylene glycol (6EG). 
heptaethylene glycol (7EG). octaethytene glycol (BEG), nonaethylene glycol (9EG). 
decaethylene glycol (10EG), undecaethylene glycol (11 EG), dodecaethylene glycol 

30 (12EG), tridecaethylene glycol (13EG), and tetradecaethylene glycol (14EG). The 
ethylene glycols may be used In the fbmi of the single compounds or as a mixture of two 
or more n-ethylene glycols, e.g. commercial products such as polyethylene glycol 200 
(PEG 200), polyethylene glycol 300 (PEG 300) or polyethylene glycol 400 (PEG 400). The 
polyethyleneglycois may be used in combination with glycofurols (a-[(tetrahydro-2- 



H(CX5H2CH2)pOH 
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furany)methylHA>-hydroxy-poty(oxy«1.2-ethaned^^ The latter may alao be used 
separately. 

The volume of a nasal dosage is preferably within SOO \il such as within 300 Ml such as in 
5 a range of 10-250 Ml. 

Composition charaeteitetica 

Due to the rather short halMlfe of approximately 3 hours desglymidodrine normally must 
10 be administered 2-4 times dally. Considering the chronic nature of the diseases in 

question, which requires a long-term treatment as well as thQ correlation between plasma 
levels and the Incidence and severity of adverse events, the development of a controlled 
release form Is highly detired. As discussed earlier, the development of a non^ntrolled 
release form Is also Important from a clinical point of view and the same applies to the 
15 development of a composition intended for a relatively fast onset. 

With rsspect to mldodilne, the prodrug of desglymidodrine, it has now been fourni that 
absorption takea place through the w^ole gastrointestinal tract Thus, It has been found 
that when midodrine reaches the colon (about 8 hours after Intake of a single unit capsule 
20 containing midodrine} the prodrug midodrine is not measured in plasma at least not at a 
therapeutic ievel while the extent of absorption of the active metabolite is identical to that 
of a solution. In other words, wtth respect to absorption from the colon It has bem found 
that It is not midodrine, which Is measured after oral intalce of midodrine but instead it is 
the active nnetaboltte desglymidodrine itself. 



After colon absorption a maximum plasma concentration of desglymidodrine is found to 
take place at appro}dmately 3 hours after application, l.e, Tmax corresponds to approx. 3 
hours. In contrast ttier^o, a tmax of abmjt 1-2 hour for desglymkiodrine is cbsen/ed after 
oral Intake of midodrine and the conesporKling value for midodrine itself Is a Tim of at>out 



25 



30 30m!n. 



The finding that midodrine Is converted to the active metabolite before or during 
absorption from the colon is of importance with respect to the dissolution requirements of 
a composition of the present invention. A furtiier important issue is the f^ct that FDA has 
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recommencied that tho latest dose of midodrine is taken net later than 6 pm for safety 
reasons, thus a wash out period through the night is desirable. 

Based on the sbwe findings and the therapeutic needs, the present inventors have 
5 developed a composition containing deeglymidodrlne. A composition of the invention may 
be suitable for use as the sole medicament or It may be suitable for use In combination 
with another drug substance such as, o.g., midodrine. For use in the latter case, the 
invention provides a Idt containing at least two different parts at least one of which 
contains desglymidodrine. 

10 

Basically two dlffersnt compositions are of speciflc interest, i.e. a compwrition for nonnal 
or relatively quidc release of desglymidodrine and a composition for controlled release of 
desglymidodrine. Besides those two kind of compositions, the Inventton relates to a kit 
comprising two oomposittons, the one being a nomial or relatively qutek release 
15 composition and the other being a controlled release compositton. The composittons of 
the kit generally contains desglymWodrine, but there may be situations where it is 
advantatagous to have the nonnal/quick release composition having a content of 
midodrine or, alternatively, to have the controlled release composition being a mUodrine 
controlled release compositon. 

20 

In the present context the tenn kit Is intended to Include 

i) a package comprising at least a first and a second pharmaceutical composition, wherein 
the first compositton is designed to release the desglymklodrine reiativefy fast In order to 
obtain a reiativeiy fast onset of the therapeutic effect and the second composifion is In the 

25 fbmi of a controlled release composition (cf. a coipending patent application by the same 
Applicant) which is designed to give a release pattern as described below In order to 
utilize the possibility of having the active dmg substance absori^ not only in the upper 
part of the gastrointestinal trad but also during Its passage through colon, the first and the 
second composltton may be of the same kind, e.g. in the fixm of tablets or capsules or 

30 they may be in the fbmi of two different types of phamiaceutical compositions e.g. the first 
composition may be In the fomri of plain tablets or a nasal spray and the second 
composition may be In the form of controlled release tablets or capsules, and 

ii) a phannaceutical composition wtJch Include a first and a second part wherein the first 
part is designed to release desglymklodrine relatively fast in order to obtain a relatively 

35 fest ons^ of the therapeutic effect and the second part is a controlled release part (cf. a 
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co-pending patent application by Vne same Applicant) wtiich is designed to give a release 
pattern as descr1t)ed belaw in order to utilize the possibility of having the active drug 
substance absorbed not only in the upper part of Ihe gastrointestinal tract but also during 
its passage through colon, and the first and the second part are presented In the forni of a 
5 single composition such as, e.g. in the form of a tabl^, a capsule (e.g. containing pellets 
v4iich may be the same or different), sachets, powders etc 

In a kit according to the invention, the composition (or part) Intended for relatively fast 
release contains desglymidodrine as the acUve substence and the oompoatlon (or part) 
10 intended for controlled release contains desglymidodrine or midodrine or a combination 
thereof. 

Interesting compositions of the invention are those, which are des^ned to release 
desglymidodrine relatively fEst in order to obtain a relativeiy fast onset of action, Le an 
15 action wfthin 1-2 min after administration such as, e.g. wHhIn about 3 min. within about 4 
min, within about 5 min, within about 7.5 min, within about 10 min writhin about 12.5 min or 
vrithin about 15 min after administration. 

With respect to the release of desglymidodrine fnm a lelatlv^y fast onset compo^on, 
20 the Mlovring applies: 

Tablets (plain): disintegration time less than 1 5 min and often less than 5 min such as, 
e.g. 1-3 min. 

25 Sublingual, buccal and melt tablets: by mould technique: disintegration time less than 
about 30 sec such as. e.g. about 2-10 sec^ by compression or compacting: disintegration 
time less than about 4 min such as, e.g.. about 2-3 min. 

Other compositions normally contein desglymidodrine in dissolved form. Thus, no 
30 retardation of the release of the active doig substance from such compositions is 



expected. 
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in the foilowing details on the controlled release compositions are given. Reference is 
also given to the co-pending PCT application PCT/DK01AX)213 for further detail and 
which Is incorporated herein by reference. For the saice of clarity please note that 
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according to the discussion above, the active suisstance generally is desglymidodrlne. but 
in the case of a lot midodrine may be included as well. Thus, even if e.g. only 
deegiymidodrine is spedfically mentioned, all details apply mutatis mutandl for midodrine 
and fbr a combination of desglymldodrine and midodrine. Moreover, whenever relevant. 
5 the initial relase described for the controlled release composition also applies for the 
desglymidodrlne composition intended for a relatively fast release of the acUve substance. 



In an embodiment of the invention, the present Inventors have developed a 
phannaceutlcal controlled release composition for oral use containing midrodrlne and/or 
10 desglymldodrine and the composition is designed to the release of desglymidodrlne In at 
least the following consecutive steps: 



Step 1 an Initial relatively fast release of desglymldodrine On order to obtain a 

relatively fast onset of action), 
15 Step 2 a steady release or a slower release than In step 1 of desglymidodrine (in 

order to maintain a plasma concentration of desglymldodrine which is 

prolonged and relatively constant), 
Step 3 a second rise In release of desglymidodrine (in order to tsto advantage of 

absorption from the colon, I.e. such a second rise release Is designed to 
20 take place when the composition (or the disintegrated parts of the 

composition) reaches the colon; nonnally this is regarded to take about 8 

houre after oral intake, and 
Step 4 a decline in release rato oonesponding to that essentially all 

desglymldodrine have be&n released from the composition. 

25 

The first part or first composltton of the Wt according to the inventton (ji.e. tiie part or 
compositton giving rise to a relatively f&st onset of desglymidodrine) releases the active 
dnjg substance as described in step 1 above. Whenever relevant, details relating to such 
a first stop including the relevant fonnulation tediniques as well as the relevant 
30 phamiacokinetic parameters (absorption, metabolism and elimination) also apply to the 
non-controlled desglymidodrine composition of the invention. 



The above release pattern is contemplated In order to obtain the desired plasma 
concentration of desglymldodrine during day and night after adminlatration orally once or 
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twice daily. Thus, the release pattern above is based on the following requirements with 
respect to the plasma concentration of desglymidodrine: 

1. an Initial rise in plasma concentration until a peak concentration Is reached On the 

5 prBsent context 'a peak concentration' is intended to mean a peak value, a shoulder 
value or a plateau value in the concentratton), 

2. a relatively constant plasma concentratton of desglymidodrine for approximately about 
4.5-14 hours sudi as, e.g., about 5-14 hours, about 6-14 houre, about 7-14 hours, 
about 8-13 hours, about 9-13 houre, about 10-14 hours, about 10-13 hours, or such 

10 as, ag. for at least about 4.5 houre, at least about 5 houre, at least about 6 houre, at 
(east about 7 houre, at least about 8 houre, at least about 9 houre, at (east about 1 0 
houre, or at least about 1 1 houre. In some case, the constant plasma concentration of 
desglymklodrlne may last for at least about 12 houre, at least about 13 houre or at 
least about 14 houre, 

15 3. adedineinplasmaconcentration wthahalf-lifoofe.g. about3^houratoavoid 
supine hypertensfon but other half-lives may also be acceptable e.g. rsfieeting a 
continous release of mkfodrine andfor desgfymkiodrlne finom the composftion. 

Compositions according to the inventfon are therefore designed based on the following 
20 principle; the term 'parf is Intended to Include a separate part within the composition (the 
composition may contein pellets of e.g. two different types, or an Integrated element of the 
oomposftton, e.g. a muttilayer tablet): 

1 . The composition contains a part Intended for relatively test release of desglymUodrine 
25 2. The compositk>ncoritalns a part Intended for prolonged release of desglymkM 

wherever relevant midodrine), and the prolonged release is Intended to last for at least 
about 7-8 houre. 

3. The composition contains a part inten<ted to release desglymidodrine (or wherever 
relevant mklodrine) relatively fast when the composition (or the disintegrated parts of 

30 the composition) reaches the colon, i.e. about 6-10 houre such as, e.g., about 8 houre 
after oral administration. 

4. The release of desglymidodrine (or wherever relevant midodrine) from a composition 
according to the invention is tenminated at the most about 12-16 houre after 
administration in order to obtain a wash out period during night 



35 



WO01>89473 



PCT/DKD1/0O362 




33 



• 



In one aspect the idt according to the invention comprises a controlted release 
pjiamiaceutlcal composition for oral use comprising midodrine (ST 1085) or a 
pharmaceuticaily acceptable salt thereof and/or its active metabolite desgiymidodrine (ST 
1059) or a phamiaceutlcaliy acceptable salt thereof, the composition being adapted to 
5 release desgiymidodrine In such a manner that a relatively fasA peak plasma 
concentration of desgiymidodrine Is obtained and that a therapeutically effective plasma 
concentration of desgiymidodrine Is maintained for at least about 9 hours such as, e.g. at 
least about 10 hours, at least about 1 1 hours, at least about 12 houre, at least about 13 
hours, or at least about 14 hours. 

10 

IMore spedflcaily. a relatively flast peak (or shoulder or plateau) plasma ooncentrafion of 
desgiymidodrine Is obtained about 15 min • 6 hours such as, e.g. about 0.54 hours, about 
1-6 hours, about 2-5.5 hours, or about 2.5-5.2 hours after oral administration of a 
composition aoooreiing to the Invention. 

15 

As mentioned above, it Is Important to iceep the plasma concentration at a relatively 
constant level and, thersfore, the plasma concentration of desgiymidodrine after 
administration of midodrine and/or desgiymidodrine Is prefMly maintained at a 
therapeutlcaily active level for about 5-1 6 hours, such as. e.g., about 6-16 houre, about 7- 
20 18, about 8-15. about 9-15. about 10-15, about 11-14, about 12-14 or about 13, orfor at 
least about 5 hours, at least about 8 hours, at least about 7 houre, at least about 8 hours, 
at least about 9 hours, at least about 10 houre, at least about 11 houre. at IM»t about 12 
houre, at least about 1 3 houre. at least about 14 houre, at least about 15 houre or at least 
about 16 houre. 

25 

In the present context, the tenn "relativeiy constant level" means that n is n ± 60%, such 
as, e.g., n ± 50% or n ± 40% and whonein n is the plasma concentration in ng/ml and 
monitored in a healthy person. The detenninaUon of the "relathrely constant level' Is 
perfbmed as described \n Example 28 hersin. 

30 

It should be noted that the initial fast release from the controlled release composition may 
be supplemented with or replaced by a separate fast ons^ composition (e.g. another 
composition or another part or composition of the kit) resulting In a peak plasma 
concentration within the period stated for the Initial rise in plasma concentration. A 
35 separate fast onset composltfon gives a flexIbKlty with respect to the dose administered, 
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Le. rf needed a relatively low or a relatively h^h dose of the active drug substance may be 
administered dependent on the patients needs. Thus, in other aspects the invention 
relates to such relatively fast onset compositions. 



5 In principle, relevant active dmg substances for use in a composition according to the 
invention are any drug substance for which a dissolution pattern as described below is of 
relevance. The most Interesting drug substances In this respect and with respect to 
treatment of orthostatic hypotension and urinary incontinence are the prodrug midodrine 
and its active m^boilte desgtymidodrine. In a preferred aspect, a composition according 
10 to the invention includes desglymfdodrine, or a combination of midodrine and 
desgiymldodrine. Of course such compositions may also contain other active drug 
substances, ff relerant. 



Generaily, after oral administration of a composition according to the invention containing 
15 desgiymldodrine, a peak plasma concentration of desgiymldodrine is obtained abot 1-2 
min after administration such as, eg. about 2-6 min, about 5-10 min or about l&^O min 
after administration or 15-90 min after oral administration. IMoreover, the plasma 
concentration of desgiymldodrine after oral administration is maintained at a relatively 
constant level for about 0.7-4 hours such as, e.g. at least about 0.7 hours, at least about 1 
20 hour,atleastabout2hour8, at least about 3 hours, or at least about 4 hours. 

To this «id, the term "relatively constcmf is Intended to mean m is m ± 60%, such as, 
e.g., m 1 50% or m ± 40% and wherein m is the plasma concentration in ng/mi and 
monitored in a healthy person. The detemiination of the 'relatively constant level' is 
25 perfbmed as de8crit)ed in Example 28 herein. 



in the following further details on a controlled release composition according to the 
Invention and, accordingly, also on a controlled release composition of a Mt according to 
the invention is given. 

Examples on composWons (inter aHa relatively fast onset compositions and controlled 
release compositions, respectively) are illustrated in the Examples. 



35 



Dissolution requirements 
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As described In the following, a target plasma profile and release profile can be designed 
fbrtiie controlled release oomposltion or the controlled release part of the kit comprising 
desglymldodrine. 



5 i) Based on the desired effect of desglymidodrine and plasma profiles of 

desglymidodrlne after administration of midodrine a target in vivo profile has been 
estimated (Fig. 1) (see also PCT application No. PCTyDK01/00213 or 
PCT/DK01/00214 for further details). 



1 0 Target release in vflro profile for a controlled release composition estimated as described 
above: 



Hme (houns) % wAv released desglymidodrlne 

0.5 25 

15 1 35 

2 39 

3 47 

4 53 

5 60 
20 6 66 

7 73 

8 80 

9 87 

10 93 
25 12 100 



in oixier to reflect the second rise in release of desglymidodrlne comesponding to the time 
when the composition reaches the colon, the following targ^ profile is also relevant 



30 Time (hours) % wAv released desglymidodrine 

0.5 25 

1 35 

2 39 

3 47 
35 4 S3 
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m 

60 




6 



66 



7 



75 



8 



90 



5 



9 



95 



10 



97 



11 



99 



12 



100 



10 As apparent ftDm the above, an initial relatively fest release of desglymidodrine Is suitable 
and after about 6-8 houre a second rise in release should be observed. Accordingly, a 
targeH release rate profile is as follow (the release rate is given In % dissolved/hour): 

about 35 %/hour about 30 min after start of the dissolution test. 
15 about 12 %/hour about 1 hour after start of the dissolution test. 

atjout 6 %/hour about 2 houre after start of the dissolution test, 

about 7 %/hour about 3 hours after start of the dissolution test, 

about 6.5 %/hour about 4 houre after start of the dissolution test, 

about 6.5 %/hour about 5 houre after stert of the dissolution test, 
20 about 7.5 %/hour about 6 houre after start of the dissolution test, 

about 12 %/hour about 7 houre after start of the dissolution test, 

about 1 0 %/hour about 8 houre after start of the dissolution test, 

about 3.5 .%/hour about 9 houre after stert of the dissolution test 

about 2 %/hour about 10 houre after start of the dissolution test, 
25 about 1 %/hour about 12 houre after start of tiie dissolution test. 

In Fig. 2 Is given a target dissolution profile and a target release rate curve. Suttable 
dissolution methods are fbund in the Examples herein. 

30 Specific embodlmente of interest are as follows (wherein the release pattern of 
desglymidodrine (or whenever relevant midodrlne) from the controlled rel^se 
composition - when tested in vSro using a IDissoIution Metiiod described in the 
Experimental part herein - is): 
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In those cases v^ere the controlled release composition of a kit according to the invention 
contains midodrine or a phannaceuticalty acceptable salt thereof then the release pattern 
of midodrine generally follows the patterns given above for desglymidodrine. 

5 If the controlled release composition of a kit according to Vne invention contains midodrine 
or a pharmaoeutically acceptable salt thereof and desglymidodrine or a pharmaceutlcally 
acceptable salt thereof, than the release pattern of the sum of mkiodrine and 
desglymkjodrlne Is calculated on a molar basis follows the patterns given above for 
midodrine. 

10 

As discussed earlier the release rate of desglymidodrine Is Important In order to achieve a 
suitable release pattem. Thus, a controlled release compositton according to the present 
invention nomfially has a release rate of desglymictodrine (or whenever relevant 
mkiodrine) - when tested In vKro empk)ying any of Dissolution Method I, II, III or IV - that 
15 oonPMpondstoacurvethathasashapecorresponcOngto 
0 a relatively fast first Initial release foltowed by 

il) a steady release or a stewar release than in step I) above, wAiich is Ibikiwed by 
n'O a second rise in release rate and, finally, 
iv) a decline in release rate. 

20 

In general, the second rise In release rate takes (Hace 5-10 hows such as, a.g., about 5-9 
houre, about 6-8 hours after start of the dissolution test, or 6.5-9 houre after start of the 
dlssolutton test Emulating the time it takes to reach the cokm after oral administratton. 

25 Witti respect to the steady release period, tt normally starts about 1-3 hours after the start 
of the dissolution test, and the steady release is maintained for at least 2 hours such as, 
e.g. at least 3 hours, at least 4 hours, at least 5 hours, at least 6 houre, at least 7 hours, at 
least 8 houre such as at>out &-8 houre. 

30 More specifically, ttie release rate of desglymidodrine (or mkiodrine or the sum of 

mkiodrine and desglymidodrine on a molar basis) from a controlled release composition of 
a kit according to ttte Inventton - when tested in vitm employing dissolution apparatus 2 
(paddle) according to USP and Ph. Eur, 100 rpm, 0.1 N hydrochloric add as dissolution 
medium or any of Dissolution Mettiod 1, 11, III or IV as described herein and a temperature 
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of 37 °C - In %/hour is as follows (±1(M0%such as, ag. ±10-30% or ± 10%, ± 15% or ± 
20% of the values stated be(ow): 

about 35 %/hour about 30 min after start of the test (range e.g. 15-40 %/hour), 
5 adx>ut 1 2 %/hour about 1 hour after start of the test (range e.g 4-15 %/hour), 
about 6 %/hour about 2 hours after start of the test (range e.g. 2-10 %/hour), 
about 7 %/hour about 3 hours after start of the test (range e.g. 2-10 %/hour), 
about 6.5 %/hour about 4 hours after start of the test (range e.g. 2-15 %Atour), 
about 7.5 %/hour about 6 hours after start of the test (range e.g. 2-30% such as, e.g., 2- 
10 10 %/hour), 

about 1 0 %/hour about 8 hours after start of the tast (range e.g. 2-1 5 %/hour), 
about 2 %/hour about 10 hours after start of the test (range e.g. 0-1 0 %/hour), 
about 1 %/hour about 12 hours after start of the test (range e.g. 0-1 0 %/hour). 

15 A controlled release composition according to the invention is normally suitable for 
administration once or twice dally, and it diflisrB from a plain tablet composWon, e.g. 
Gutron® tablets, In many ways. In the following is given phannacoldnetic values of 
importance for achievement of a prolonged therapeutte effect of a compceltlOT according 
to the invention. Further details concerning the defviltfon of the parameters and flie 

20 method of obtaining relevant values are given In Example 28 herein. 

When tested as described In Example 28 herein, Wnof desgtymidodrlne (defined as 
conresponding to the time the plasma concentration curve Is or is above 50% of the Crhx 
value) is from about 5 to about 12 hours such as, e.g. from about 6 to about 1 1 hours 
25 such as, e.g. at least about 7 hours. 

Furthermore, !„« is inoBased with a fador of at least 2 when compared with a plain 
Gutron® tablet adminlstwed in the same dose. Tmax Is detemnlned from a plasma 
concentrab'on versus time curve and the plasma concentration reflet the sum 
30 concentration in nmol/l of midodrlne and desgiymidodrine. 



MRT (mean residence time) is Increesed with a factor of at least 1 .5 such as, e.g., at least 
2, at lea^ 2.5 or at least 3 when compared with a plain Gutron® tablet administered In the 
same dose. MRT is determined from a plasma concentration versus time curve and the 
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plasma concentration reflects the sum concentration in nmol/l of midodrine and 
desglymldodrine. 

MRT for midodrine Is at least at>out 1.5 hours such as, e.g., at least about 2 hours, at 
5 least about 2.5 hours or at least about 3 hours, and/or MRT for desglymldodrine is at least 
about 6 hours such as, e.g., at least about 7 hours, at least about 7.5 hours, at least about 
8 hours, at least about 8.5 hours, at least about 9 hours, or at least about 9.5 hours. 



The Invention Is further Olustrated In the drawing, wherein 

10 

fig. 1 shows the estimated plasma concentration of desglymldodrine, 
flg. 2 shows the estimated in vUm target for dissolution of desglymidodrine and the 
estimated release rate,and 
figs. &4 Illustrate the results of Example 28. 
15 : 
The following examples are intended to Illustrate specific embodlmente of the present 
Invention but are not intended in any way to limit the invention. Some of the examples are 
rnduded In order to iHustrate that the release rate and dtesolution characteristics of a 
composition can be changed by varying a number of formulation parameters. 

20 

METHODS 



DISSOLUTION METHOD I 



Apparatus 



Glass fibre filter 
Dissolution medium 
Rotation speed 
Stirrer 

Sampling times 
Detection wavelength 
Measuring equipment 
Temperature of dissolution medium 



Ph.Eur AJSP dissolution apparatus Perkin 
Elmer fully automatic dissolution system + 
DIsslab I=K)-programme 
0.7 \m 

600ml0.1NHCI 
100 rpm 
Basket 

As appear from tables 
290 nm 

UV-spectrophotometer, 10 mm quartz cuvette 
37*C±0.5X 
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# 



Reagents: 

0.1 N HCi l8 prepared by dilution of concentrated HCi (37%) with purified water. 



5 Standards: 

Two aolutions are prepared with a concentration of 10 pgAni midodrine hydrochioride in 
0.1 N IHCl. 0.1 N Ha is used as blind. The absoibances of the solutions are measured on 
the spectrophotometer. 
B-num is calculated. 

1 0 EiMAjn = A X 1000, where 1 000 is due to the fact, that the solution is only 0.001 %. 
The mean ^raiue of the to measurements is inserted in ttie software programme in 
accordance with the manual for the automated dissolution system. 



Perfbmianoe: 

15 600 ml 0.1N HCI is filled in each of the six vessels in the dissolution equipment The 
mecKa Is heated to a temperature of 37*0 ± O.S'C. One weighed t^Iet is placed in each 
of the six ba8l(ets. The sUnring is started as soon as the baskete are lowered into the 
vessels. The sample Is filtered through a 0.7 pm filter. The absorbanoes of the filtered 
samples are measured directly at 290 nm. 

20 

DISSOLirnON method II. HPLC-detectlon. 



25 



The dissolution parameters are described In Method I. The measurement is perfbmned by 
HPLC. 

Column Spherisorb ODS-1 ; 5 ^m; 25 cm; ID 4.6 jjm 

Injection volume 20 \A 

Flowrata i.Oml/mbi 

Mobile phase Phosptnte buffar pH 3: methanol 77:23 (v/v) 

Defection 290 nm 

Runtime 30 mtn 

Reagents for dissolution are described in Method I. 

Buffer solution pH 3 is prepared by dissolving 23.6 g potassium dihydrogen phosphate in 
900 ml purified water. o-Phosphoric add 85% is used to acUust pH. The flask Is filled to 1 1. 



30 



Standards; 
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Two stock solutions with a concentration of midodrine hydrochloride 120 Mg/ml in 0.01 N 
l-ICI are prepared. The solutions are stored in refrigerator. 

Prepare from each 8tod( solution two standard solutions with a concentration of midodrine 
hydrochloride approximately 1.5 pg/ml and 15 pg/ml respectively, diluted with 0.01N HCi. 
5 Desglymidodrine hydrochloride is quantified agsdnst the standard curve of midodrine 
hydrochloride. The relative response factor Is 1.25 for Desglymidodrine hydrochloride to 
midodrine hydrochloride. 

Perfomianoe: 

1 0 The dissolution is perfbnned as described In Method L The sample is witiidrawn with a 
pipette and transfisrred to a syringe. The sample Is filtsred through a 0.7 [un filter. The first 
ml Is returned to the vessel in order to reduce devfaOon from the desired volume. A 
sample of approjdmately 1 .5 - 2 ml is transfened to the vial, the rest Is returned to the 
vessel. The absortjances of the filtsred samples are measured as descftt)ed. 

15 

Calculations: 

A standard curve is calculated by linear regression, using the standard solutions. The 
peak area of the sample is the sum of the peak area of Midodrine Hydrochloride and the 
peak area of Desglymidodrine hydrochloride, where the latter Is divided by the relative 
20 response fiactor 1.25. 

The results are calculated as % released at any time and presented as a mean vadue of 
tile six samples together wtth min and max. 



25 Where 

A sum of peak area of midodrine hydrochloride and Desglymidodrine hydrochloride 
(corr.) 

Vol 600 ml for tablets (MITAB) 
100 % 

30 b slope of the callbretk)najrve(A/ifng/mO 
X declared amount (mg) 



%dis80lved 



A vol 100 
b X 
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DISSOLUTION METHOD 111 



Apparafajs 



Glass fbre filter 



Ph.Eur/USP dissolution apparatus + PerWn Elmer 
fuDy automatic dissotutton system + DIsslab PC- 
programrne 
0.7 \im 



Dissolution medium at the beginning 600 ml 0.1 N HCl 

Dissdufion media at change to pH 6.0 Addition of 1 30 ml 0.23 M NasPO^ solution 
Dissolution media at change to pH 7.5 Addition of further 70 ml 0.23 M Na3p04 solution 



Vessel no 7 18 added NaaP04 solution in 
parallel vi^ the six sample vessels 

5 Reagents: 

0.1 N IHCi is prepared t>y dilution of conoenti^ted HCl (37%) with purified water. 

0.23 M Na3P048oiution: DIseoke an amount of Na3p04«12H20 in a bit of 1M HCl-R and 
add water to a oonoentration of 0.23 IM. (Strong alkaline)* 
Buffer solution pH 6.0: 600 m( 0.1 N HCl is added 130 ml 0.23 M NsaPO solution. 
10 Buffer solution pH 7.5: Buffer solution pH 6.0 Is added further 70 ml 0.23 M Ha^PO 
solution. 

Standards: 

Two solutions are prepared with a concentration of 10 pg/ml midodrine hydrochloride In 
15 0.1 N HCl. 0.1N HCl is used as blirKl. The absorbanoes of the solutions are measured on 
the spectrophotometer. 

Ei%fcm is calculated. It has previously been detennined, that the EtMm is the same for the 

three media, so It is only necessary to perfomi the test in 0.1 N HCL 

Ei%ton= A X 1000, where 1000 is due to the fact, that the solution is only 0.001%. 



Time for change to pH 8.0 
Tims for change to pH 7.5 
Rotation speed 

St&ror 

Sampling times 
Dctedlon wavelengft 
Measuring equipment 
Tmperature of dissolution medium 
R^rence (vessel no 7) 



2 hours (120 mln) 
7.5 hours (450 min) 
100 rpm 

As appear from tables 
290 nm 

UV-spectrophotometer, 10 mm quartz wvetls 
3rC±0.6'C 

An empty capsule dissolved In 600 mi 0.1 N HCl 
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The mean value of the to meastmnents Is inserted in the software programme in 
aocordance with the manual for the automated dissolution system. 

p^rforrn^nce: 

S 600 ml 0.1 N HCI is filled In each of the seven vessels In the dissolution ^uipment. The 
media Is heated to a temperature of 37''C i O.S^'C. One weighed capsule is placed In each 
of the sbc bask^. In the seventh basket an empty capsule is placed. This is measured as 
a blank reference. The stirring is started as soon as the bask^ are lowered into the 
vessels. The measuiBd amounts of bufier solutk>n, needed for the changes of pH In the 
10 vessels, are preheated to 37''C. before additton to the vessels. When the buffer is to be 
added, the baskets are elevated from the vessels, the buffer Is added, the solution in the 
vessel is stirred to homogenise the solutton and the baskets are lowered Into the vessels 
again. The sample is flfteiBd through a 0.7 pm filter. The absorbances of the filtered 
samples are measured directly at 290 nm. 

15 

DISSOLUTION METHOD IV. HPLOdetectlon. 

The dissolution parameters are described in Method III. The measurement is perfbnned 



20 byHPLC. 

Column Spherlsorb ODS-1 ; 5 Mm; 25 cm; ID 4.6 \im 

Injection volume 20 [A 

FiowrEde I.Oml/mIn 

Mobile phxe Phosphats buffer pH 3: methanol 77:23 (vN) 

Detection 290 nm 

Runtbne 30 min 



Reagents for dissolution are described in Method 111. 

Bufler solutton pH 3 is prepared by dissolving 23.6 g potassium dlhydrogen phosphate in 
900 ml purified water. o-Phosphoric add 85% is used to adjust pH. The flask is filled toll. 

25 

Standards: 

Two stock solutions vrith a concentration of mklodrfne hydrochloride 120 pg/rni In 0.01N 
HCI are prepared. The solutions shouM be stored in refrigerator. 
Prepare firom each stock solution two standard solutions with a concentration of mkiodrine 
30 hydrochloride approximately 15 pgAnl and 15 \x^\ respectively, diluted wtth 0.01 N HCI. 
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Desglymldodrine hydrochloride is quantified agadnstthe standard curve of midodrine 
hydrochloride. The relative response factor is 1.25 for desgiymidodrine hydrochloride to 
midodrine hydrochloride. 



5 Peritomiance: 

The dissolution is perfbmned as described in Method ill. The sample is withdrawn with a 
pipette, trar)sferred to a syrfnga. ITie sample is filtered through a 0.7 pm filtsr. The first ml 
is returned to the vessel In order to reduce deviation from the desired volume. A sample of 
approximately 1.5 - 2 ml Is transfarred to the vial, the rest is returned to the vessel. The 
1 0 absorbanoes of the fittered samples are measured as described. 



Calculation^: 

A standard curve is calculated by linear regression, using the standard solutions. The 
pealc area of the sample Is the sum of the pealc area of midodrine hydrochloride and the 
1 5 peak area of desgiymidodrine hydrochloride, where the latter is divided by the relative 
responra fiactor 1 .25. 

The results are calculated as % released at any time and presented as a mean value of 
the six samples together with min and max. 



20 



. . A vrt 100 

%di88olved — r 

b X 



Where 

A sum of peaic area of midodrine hydrochloride and desgiymidodrine hydrochloride 
(con*.) 

Vol 600 mi for up to 2 hours 730 ml fbr up to 7.5 houre and 800 mi for up to 12 houre 

25 for capsules (MICAP) 

100 % 

b slope of the callbiBtion cunre (AAng/ml) 

X declared amount (mg) 



30 DISSOLUTION MFTHOD V f Malt Tableta^ 



Dissolution apparatus 2 according to USP and Ph. Eur. 
Paddle method 
Rotations: SO rpm 
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Temperature: 37'C 
Dissolution medium: isotonic buffer pH 6.8 or purified wetter 
Volumen: 600 ml 
Sample time: 5 min 
5 RP-HPLC: Phosphate buffer pH 3 : methanol 77:23 (v/v) 
Detection at 290 nm. 

DISSOLUTION METOD VI rSublinoual Tablets) 

10 Dissolution apparatus 2 according to USP and Ph. Eur. 
Paddle method 
Rotations: SO rpm 
Temperature: 37"C 

Dissolution medium: isotonic buffer pH 6.8 or purified water 
15 Volume: 600 ml 
Sampling time: 5 mIn 

RP-HPLC: Phosphate buffer pH 3 : methanol 77:23 (yhi) 
Detection at 290 nm. 

20 EXAMPLES 

In the following eoamples desglymldodrine refers to desgl^idodrine-HCI, if nothing else 
is mentioned. 

25 Example 1 

Preparation of a deaglymidodrine composition by employment of triple 
compression 

30 The foliovwng example illustrates a composition made by employment of triple 
compression 

Composition: 



35 



Core: 
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m 



Desfllymlclodrine 4.0 mg 

KlucelMF 2,0 mg 

Methocel E 50 94.0 mg 

5 

1" compression layer. 

Desglymidodrlne 1.2 mg 

KlucelMF 8.6 mg 

10 Methocel E 15 157.2 mg 

2*^ compression layer 

Desglymidodrlne 2.3 mg 

15 Methocel E 50 247.7 mg 

Using the core composition a core weighing 100 mg is compressed using a punch 6 mm 
in diameter. The cors is comprssslon coated using 185 mg off the 1* compression layer 
oompo^on and a punch of 9 mm in diameter. The thus compresdon coated core is 
20 compression coated again using 250 mg of the 2'*' compression layer composition and a 
punch of 1 1 mm in diameter. 

A composition comprising desglymidodrlne 0.96 mg, Methocel E5 9.7 mg and talc 8.7 mg 
is applied to the tablet spray coating. 



25 



30 



Example 2 

Preparation of a desglymldodrine composition by empioyment of triple 
compression 

The following ejounple Illustrates a composition made by emp/oiffnent of triple 
comprestion 



Composition: 

35 
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Core: 



Desglymidodrine 

Hydroxypropylmethyt celluk^ E 50 
Croscarmellose sodium 



1.33 mg 
48.67 mg 
10.00 mg 
60.00 mg 



compression layer iSesglymldodrlne 



0.50 mg 
126.50 mg 

8.00 mg 
135.00 mg 



Hydroxypropyimethyl cellulose E 15 
Hydixucypropylmethyl oeUutose K 100 LV 



2*^ compres^on layer Desglymidodrine 



1.60 mg 
143.40 mg 
146.00 mg 



Hydroxypropylm^yl cellulose E 50 



Using the core composttlon a core weighing 60 mg is compressed mlng a punch of 6 mm 
in diameter. The core ie compression coated using 135 mg of the 1** compression layer 
composition and a punch of 9 mm in diameter. The thus compression coated core Is 
5 compression coated again using 145 mg of the 2*^ compression layer composition and a 
punch of 11 mm in diameter. 

A composition comprising desglymidodrine 0.59 mg, hydroxypropyimethyl cellulose E 5 
3.58 mg, talc 2.65 mg and propylene glycol 0.71 mg Is applied to the tat)iet tiy spray 
10 coating. 

Rnally a top coat comprising hydrox^opylmethyl cellulose E 5 1.79 mg, talc 1.25 mg 
and propylene glycol 0.36 mg is applied to the tablet t>y spray coating. 

15 Examples 

Desglymidodrine composition made as a coated matrix 

The following compositions are prepared: 

20 

Composition 1: Core: 



Desglymidodrine 



8.0 mg 
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Klucel LF 342.0 mg 



Insoluble inner coat 

MethocelES 0.2 mg 

5 Magnesium stearate 0.1 mg 

Talc Ponderax 0.4 mg 

Antlfoam 4.8 pg 

Eudraglt NE 30 D 4.5 mg 



10 Soluble outer coat 

MethocelES 1-8 mg 

Talc Ponderax 1 .8 mg 



Composition 2: Core: 

15 Desgiymldodrine 8.0 mg 

Klucel MF 342.0 mg 

Inaolubfe Inner coat 

MethocelES 0.2 mg 

20 Magnesium stearate 0.1 mg 

Talc Ponderax 0.4 mg 

Antifbam 4.8 |jg 

Eudraglt NE 30 D 4.5 mg 



25 Soluble outer coat 

MethocelES 1-8 mg 

Talc ponderax 1 -8 mg 



Cores of both composition 1 and composition 2 are compressed using a punch 10 mm in 
30 diameter. Core weighing 350 mg. 

Both types of cores are coated with an insoluble Inner coat and a soluble outercoal. The 
release profile can be shifted up or down by changing the amount of weight Increase of 
cores yA)Bn applying the inner coat 
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If suitable, the release profile can be changed by coating with other acrylic resins such as 
Eudragit RL 30 D, Eudregit RS 30 D or combinations thereof, or using other types of film 
forming agents such as ethylcellulose or silicone polymers. Furthennore, the release 
profile can be changed by using other types of matrix former such as acfylic resins, other 
5 types of cellulose ethers such as L-HPC (low-substituted hydroxypropylceilulose), HPC 
(hydroxypropylcellulose), HPMC (hydroxypropyimethylcellulose), HEC 
(hydroxyethytcellulose), MC (methylcellulose). HEMC (hydroxyethylmethylcellulose), EC 
(ethyloeliulose) or other viscosity grades of HPC (hydroxypiDpylcellulose). 

10 Example 4 

MuHlayer coating composIHona 

Composition: 

15 

Composition 1: Cwe (Non pareO) 200 mg 



20 



Deaglymidodrfne 
MethocelESM 



3.2 mg 
0.3 mg 
60.0 pg 
0.5 mg 
4.0 pg 
5.2 mg 



Magnesiurh Stearate 



Talc ponderax 
Antifbam 



25 



Eudragit NE 30 D 



30 



Desglymidodrlne 
MethocelE5M 
Magnesium Stearate 
Talc ponderax 
Antifbam 
Eudragit NE 30 D 



2.4 mg 
0.3 mg 
60.0 pg 
0.5 mg 

4.0 pg 

6.1 mg 



35 
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3. coat 

Desglymidodrine 1.6 mg 

Methocel E 5 M 0.3 mg 

5 Magnesium Stearate 80.0 pg 

Talc ponderax 0.6 mg 

Antifoam 6.0 pg 

EudragltNE30D 7.1 mg 

10 4. coat 

Desglymidodrfne 0.8 mg 

MefthocelESM 0.4 mg 

Magnesium Stearate 80.0 |ig 

15 Talc ponderex 0.7 mg 

Antifbam 6.0 MO 

EudragttNE30D 7.8 mg 



20 

MethooelES 1-0 mg 

Talc ponderax 1 .0 mg 

Nonisareli tieade are coated In four steps wttti four different films in a fluid bed coaler. 

25 

1. film comprising 1. coat 

2. film comprising 2. coat 

3. film comprising 3. coat 

4. film comprising 4. coat. 

30 

A final layer of coating comprising ttie outer coat is applied and ttie films are cured at 
70'C 



Composition 2: Core (Non pareil) 

35 



200 mg 
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Non-pareil beads are coated in seven steps with four different films alternating with a 
blank film in a fluid bed coater. 

The four different film formulations are similar to the four different film fonnulations in 
5 composition 1 , ttie alternating coats are as follows: 

AHematinoooat 

Methocel E 5 M 0.2 mg 

10 Magnesium stearate 40.0 pg 

Talc ponderax 0.3 mg 

Antifoam 2.0 \tg 

EudFBgitNE30D 3.5 mg 

15 1. film comprising 1. coat 

2. fBm comprising Alternating coat 

3. tnm comprising 2. coat 

4. film comprising Attemating coat 

5. film comprising 3. coat 

20 6. film comprising Attemating coat 
7. film comprising 4. coat 

A final layer of coating comprising outer coat in compoeltion 1 is applied and the films 
are cured at 70"C. 

25 Compositions: Core (Non pareii) 200 mg 

1. coat 

Desglymidodrine 3.2 mg 

30 Paraffin, solid 0.3 mg 

Acetyitributyl citrate 0.1 mg 

Ethyiceiluiose 1.9 mg 

Aero8ii200 28.0 pg 



35 



2. coat 
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Desglymidodrine 2.4 mg 

Paraffin, solid 0,3 mg 

Acetyltributyl citrate 0.1 mg 

Ethylcellulose 2.2 mg 

Aen)8ii200 32.0 (jg 



3. coat 

10 Desglymidodrine 1.6 mg 

f»aralTln, solid 0.4 mg 

AcetyKritMJtyl citrate 0.1 mg 

Ethyicellulose 2.5 mg 

Aero8il200 40.0 ug 

15 

4^CQat 

Desglymidodrtne 0.8 mg 

ParafRn, acHd 0.4 mg 

20 Acetyltrlbutyi citrate 0.2mg 

Ethylcellulose 2.8 mg 

Aerosll 200 40.0 pg 

Outer coat 

25 Paraffln, solid 0-5 mg 

Acetyltributyi citrate 0.2 mg 

Ethylceiyose 3-3 mg 

Aerosll 200 50.0 \iQ 



30 



Non-pareii beads are coated in four steps with four different films in a fluid tied coater 



1. fOm comprising 1. coat 

2. film comprising 2. coat 
35 3. film comprising 3. coat 
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4. film comprising 4. coaL 

A final layer of ooating comprising outer coat is applied. 

5 If 8uitat}le, the release profile can be dianged by coating with other acrylic resins such as 
Eudragit RL 30 D, Eudragit RS 30 D or combinations thereof, or using other types of film 
fomiing agents such as ethylcellulose or silicone potym^, or incorporating lipophilic 
compounds such as, e.g., stearic acid, capric add or hydrogenated castor oil in the film. 

10 Examples 

Preparation of a controlled relaase compoeKlon uaing conunarelally available 
fUmfbrmlng agents 

15 The present example Dlustrates the preparation of a coated pellet composition. The aim Is 
to prepare pelleis having a release idneOc dHfsrent from zero order release. 

Pellets are pr^red from the following ingredients: 

20 I Desglymidodrlne 482.3 g 

II MicrocrystallineoelluioseCrypePHIOI) 778.0 g 

III Lactose monohydrete 2700.0 g 

IV Sodium carbttTmethyloellulose 40.0 g 

V Purified water 1120.0 g 



I •<■ II 111 IV are admb»d in a Fielder intensive miswr at an appropriate time and mixing 



V ts applied to the mixture (l-IV) while mbdng. When V is applied the mixing is continued 
30 at an appropriate time with an appropriate mixing intensity. 

The wetted mass Is extruded through a screen with apertures between 0.4 -1 .0 mm. 

The extrudate is spheronised until the surface of the resuHing pellets is smooth. 



25 



Intensity. 



35 
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An inner anoan outer coating are applied: 
Inner coat 

5 TTie weight of the peilef» is increased with 8.5% w/W. 

I l^raxypropylmethylceOuiose 13-5 g 

II Magnetium stearate 2.9 g 
II Talc 25.2 g 

10 IV EudragttNESOD 885.1 g 
V Purified water 1135.4 g 

The pellets are coated In afluid bed with appropriate process parsmetere. 

15 Immediately after the Inner coot has been appDed an outer coat Is applied. 

Outer coat 

The weight of the pellets Is increased with 1% wM. 

20 

I Hydroxypropylmethyicellulose 20.0 g 

II Talc 20.0 g 

III Purified water 460.0 g 

25 The pellets are coated In a fluid bed with appropriate process parameters. 

The weight of 1 unit dose containing 30 mg desglymidodrine is 272.7 mg. 

The release profile can be shifted up or down by changing the amount of weight increase 
30 of pellets when applying the inner coat 



The release profile may be changed using different mixtures of pellet fractions having 
different amounte of inner coating applied. The release profile may also be changed by 
coating with other aoylic resins such as Eudragtt RL 30 D, Eudragit RS 30 D or 
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combinations thereof, or using other types of film fomnlng agents such as ^h^cellulose or 
silicone polymers. 

Furthennore, the release profile can be changed by applying a ftaction of norvcoated 
5 pellets or by sq^plying an enteric coating to a fraction of pellets. 

Examples 

Preparation of a controlled release composition using a film containing paraffin 



The present example illustrates the preparation of a coated pellet composition. TTie aim Is 
to prepare pellets having a release kinetic different from zero order release. 

Coated pellets are prepared from the following ingrsdlents: 

15 

The composition and manufacturing process of peltets are similar to Example 5. 

A parafRn-oontaining coating are applied; the wslght of the peHets is increased with 6% 



10 



wAv. 



20 



25 V 



II 



Paraffin, solid 
Aoetyltributyl dtrats 
Ethyl ceilulosa 

Silidum dioxide (Asrosil 200) 
Isopropyl alcohol 



29.89 g 
10.53 g 
198.61 g 
2.95 g 
3970.03 g 



The pellets are coated in a fluid bed vidth appropriate process parametere. 



The weight of 1 unit dose containing 30 mg desglymidodrtne is 263.7 mg. 



30 



Example? 



Preparation of a controlled release composition having a zero order release 
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# t 

The pre8enfS(ampte illustrates the preparation of a coated bead composttlon. The aim is 
to prepare beads having a zero order release kinetic. 



Coated beads are prepared as follows: 

5 

Non dissolvable non-pareii beads of equal size are coated with a suspension of 
desglymidodrine. A diffusion banrier is coated on top of the desglymldodrine layer, and 
thereby controlling the release of desglymldodrine. 



10 4000 g norvparell beads having a unlfomi particle size in a range between 0.4 mm and 
1.0 mm are transferred to a fluid bed coater. 

The beads are coated with coating suspension 1 (containing desglymidodrine) 



15 I Hydraxypropylm^hylceilulose 8.8 g 

II Magnesium stearata 1*9g 

III Talc 18-5 9 
iV EudragftNESOD 586.1 g 
V Purified water 74Z1g 

20 VI Desglymidodrine 160.7 g 



The weight of the beads is increased with 9% w/W. 

The beads are coated employing appropriate process parametere. 

25 

Immediately after coaUrKi wHh suspension 1 a second coating suspension Is appHed. 



The beads are coated with coating suspension 2: 



30 I Hydroxyprcqsylmethyloeilulose 11-7g 

II Magnesium stearate 2.5 g 

III Talc 21.7 g 

IV EudragftNESOD 772.3 g 

V Purified water 979.6 g 



35 
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The pellets are coated employing appropriate process parameters. 
5 Immediately after coating with suspension 2 a third coating suspension is applied. 
The beads are coated with coadng suspension 3: 



The weight of the coated beads 'a incnaased withi % w/W. 

15 The tieads are coated in a fluid bed employing appropriate process parameters. 

The weight of 1 unit dose containing 20 mg desglymidodrine Is 587.5 mg. 

By changing the \Meight gain of the beads viAien applying the second coating suspension, 
20 the release profile can be shifted up or down. 

The release profile may be changed using different mixtures of bead fractions having 
different amounte of second co^g suspension appOed. The release profile may also be 
changed liy coating vnth other acrylic reslne such as Eudragit RL 30 Eudragit RS 30 D 
25 or combinations thereof, or using other types of film fonmlng agente such as ethytcellulose 
or silicone pdymere. 

The above-mentioned filmformlng agents can also be combined with pore forming agente 
such as cellulose ethere, poiyoles, PEG'S. 

30 - 

Furthennore. the release profile can be changed by applying an enteric coating to a 
fraction of the coated beads. 



10 II 



Hydroxypropylmethytcellulose 
Talc 

Purified water 



23.3 g 
23.3 g 
536.8 g 



Examples 



35 
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Preparation of a zero order controlted release compositioii 

The present e)»mple Illustrates the preparation of a coated mlnttablet composition. The 
aim is to prepare coated minitablets of equal size In order to obtain a zero order release 
5 kinetic. 

Formulation of nilnttablets: 

I Desglymidodrlne 800.0 g 

10 H Dicaldum phosphate 2960.0 g 

III Talc 100.0 g 

IV Magnesium stearate 40.0 g 

V PolyvlnylpyiTolldone 90 100.0 g 

VI Purified water 800.0 g 

15 

Vis dissolved in VI. 

I II are transfeired to a Fielder intensive mboar and admbrad at an ^proprlafe time and 
mixing Intensity. 

20 

The mbcture Is wetted with the soJution V + VI. 

Granulation Is perfbrmed at an appropriate time and mbdng Intensity. 

25 The drying of the wet granulate Is carried out in an Aeromatic fluid bed. 

The dried granulate is passed through a suitable sieve. IV + V are sieved through a 0.3 
mm sieve and admbced to the sieved particulate mbeture in a cube rvbcsr for 10 min. 

30 The thus obtained particulate mbdure is compressed Into tablets weighing 15 mg. 

A dose of 30 mg desglymidodrine corresponds to 10 minitablets. 

Coating of the mlniteUets: 



35 
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The minitablets are coated witti Inner and outer coatings corresponding to the description 
of coating suspension 2 and 3 in Example 7. 

By changing the weight gain of the minitat)!^ when applying the inner coat, the release 
5 profile can i)e shifted up or down 



The release profile may be charged using mbctuies of mintalsiet fractions having different 
amounta of inner coating applied. The release profile may also be changed t>y coating 
with oth«- acfylic resin such as Eudragit RL 30 D, Eudrs^it RS 30 D or comtjinations 
10 thereof, or using other types of film fbnning agents such as ethylcellulose or silicone 
polymere. 

The above menfioned filmfonning agents can also be combined with pore fomiing agents 
such as, ag., cellulose ethers, polyoles, PEG'S, eta 

16 

Furthermore, the release profile may be changed applying an enteric coatbig to a firaction 
of coated minitabletB. 



20 

Pr^Mratlon off a controlled release cmiposttlfHi having a release kinetic different 
Inm that off zero order 

Matrix minitablets: 

25 

I Oesgiymidodilne 800.0 g 

II Ethyl cellulose (1 0 pm) 2960.0 g 

III Talc 200.0 g 

IV Magnesium stearate 40.0 g 
30 V Purified water 800.0 g 

I + il are admixed in a Fielder intensive mixer at an appropriate time and mixing intensity. 

The mbcture is watted with V while mixing at an appropriate mixing intensity. 



Examples 



35 
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The wetted mixture is granulated at an appropriate time and mixing Intensity. 
The drying of the wet granulate is earned out in an Aeromatic fluid Ised. 

The dried granulate is passed through a suitable sieve, ill + IV are sieved through a 0.3 
5 mm sieve and admixed to the sieved particulate mixture in a cube mixer for 10 min. 

The thus obtained particulafe mixture is compressed Into tablets weighing 15 mg. 

A doee of 30 mg desglymidodrlne is contained in 10 minitablets. 

10 

If suitable, the rslease proflle can be changed by using other cellulose ethere such as 
HPC, L-HPC, HPMC or combinations of thereof. 

The prfndpie of a matrix composition may also be used for a single unit tablet containing 
15 the total amount of desglymidodrine in one unit 

in order to liirther increase the retardation of the dissolution of desglymidodrine the 
minitablets may be coated with Inner and outer coatings corresponding to the description 
of coating suspension 2 and 3 in Example 7. The amount of coating applied may be 
20 varied to shift the dissolution proflie up or down. 

Example 10 

Praparation of a controlled release composition having release Mnetle different 
25 fomi zero order 

Matrix minitablets: 

I Desglymidodrine 800.0 g 

30 II Ethyl ceHuIose (10 pm) 2960.0 g 

III Talc 200.00 

IV Magnesium stearate 40.0 g 

V Isopropyl alcohol 800.0 g 



35 



I II are admixed in a Fielder Intensive mixer at an appropriate time and mixing intensity. 
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The mixture Is wetted witti V while mixing at an appropriate mbdng intensity. 
The wetted mixture is granulated for an appropriate time and mixing intensity. 

5 The drying of the wet granulate is carried out In an Aeromatic fluid bed. 

The dried granulate is passed through a suitable sieve. Ill iV are sieved through a 0.3 
mm sieve and admixed to tiie sieved particulate mixture in a cut>e mixer for 10 min. 

10 TTie thus obtained particulate mixture is compressed into tablets weighing 15 mg. 

A dose of 30 mg of desglymidodrine Is contained in 10 mlnttabletB. 

In order to fiirther Increase the retardation of the dissolution of desglymidodrine the 
15 minitablets may be coated according to Example 7. The amount of coating applied may- 
be varied to shift the dissolution profile up or down. 

Example 11 

20 Composttlonmadeby employment of double compression 

A tablet was prepared firom the following ingredients: 

1 compression Is^r Desglymidodrine 1 .93 g 



Starch 1500 



89.93 g 
180.00 g 
75.0 g 
5.64 9 



Lactose monohydrate 
EudragHe RS 30 D 
Acetyl tributyldtrate 



2^ compression layer 



Desglymidodrine 
Hydroxypropylmethyl- 
cellulose E 50 



0.4 g 
49.6 g 



25 
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The granuiare for 1"^ compreesion layer is piepered in the following way: 
Desgiyinidocltlne and Starch 1500 was mixed by hand. This mixture and lactose 
monohydrate is mbrad In a Moulinex food processor for 30 sec. 

5 The granulating fluid comprising Eudragit RS 30 D and acetyl tributylcitrate is mixed by 
stining for 5 mla 

The granulating fluid was applied to the powder mixture while mixing in the Moulinex food 
processor. The time for applying the granulating fluid is 45 sec. 

10 

Wet massing time fbr the moist powder mixture is 30 sec. 

The moist granulate is tray dried and the dried granulate is passed through a 1000 Mm 
screen. 

IS 

The granulate for 2^ compression layer is prepared in the fbiiowing way: 
Desglymidodrine and hydroxypropylmethyl ceilulose E 50 are mixed by hand and passed 
through a 500 Mm screen. 

20 A double compression tablet is prepared in the fbOowing way: 

A shallow concave round punch of 11 mm In diameter is used to compress the tablet. 
250 mg granulate for 1* compression layer Is weighed into the die and compressed gently 
to a loose oompacL 200 mg granulate for 2^ compression layer is weighed on top the 
loose compact The loose compact and the granulate fbr 2^ compression layer Is 

25 compressed with a force of approx. 17 kN to fonn a coherent tablet 

After compression a release controlling film, a film containing desglymidodrine and a 
Manic film is applied to the tablets. 

30 The following films are applied to each tablet- 
Release controlling film: Purified water 42.23 mg 



Hydroxypropylmethyl cellulose E 5 
Talc. pond, -i- Magnesium stearate 
(9+1) 



0.51 mg 
1.04 mg 
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Film containing desglymldodrine: 



Eudragita NE 30 D 33.30 mg 

Purified water 72.61 mg 

Hydroxypropylmethyl cellulose E 5 4.06 mg 

Desgiymidodrine 0.81 mg 

Propylene glycol 0.81 mg 



Blank film: 



Purified water 32.67 mg 

Hydroxypropylmethyl cellulose E 5 1 .80 mg 

Talc, pond 1.27 mg 

Propylene glycol 0.36 mg 



Example 12 

5 PreparaUon of a controlled release composition made In the foim of capsules 
containing muWpIe unHs 

A desgiymidodrine controlled release product is prepared by manufacturing one type of 
pellet, whld) aftenvards is coated with different types of film coadngs. The capsule ends 
10 up vrith 3 different types of pellets (one non-coated pellet, one oontroiled release (CR)- 
ooated pellet and one enteric coated (EC)-penet). 



Pellet preparation 



15 The pellet Is prepared tiy the use of an extrusion/^pheronization technique. ITie 
ingrediente are Dated in Scheme 12-1. 



Schmie 12-1: 



Ingredtonts 


Amount (g) pr. Batchsize 


Microcrystalllne 
cellulose 


2146.0 


Lactose monohydrate 


1213.7 


CanneUose sodium 


70.0 


Desgiymidodrine 


70.3 
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Purified water 



2000.0 1 



TDe Ingredients are mixed and wetted in a Fieider high shear mixer in which the water is 
appltedbyanozzie. 



5 The wetted mass is extruded in a Htoa E 140 extiuder with a screen size of 600 iJin (those 
pellets which are iidng used for non ooated pellets and for CR-coating) or 800 pm (those 
pellets used for EO^oatlng). The extnidata is spheronbsed in a laboratory unit for 5 min. 
The pellets are dried in a iabOFBtory scale fluid bed for approx. 75 min at 50*C. 

10 Tlie dried pellets used for non coated pellets and for CR-ooatIng are passed through a 
screen of 700 pm and the dried pellets used for EC-coating are ftacUonated with a lower 
screen (rf 500 pm and a upper scresn of 1000 pm. 

Step 1 pellefs (non coafed pel Ms) 

15 

One batch of these pellets is not coated, as it is used as an immediate release unit The 
pell^ are a part of the content In the capsule. 

Step 2 pellets (CR-coaled peOeto) 

20 

One batch of these pellets is coated vwth an Inner coat and an outer coat in a fluid bed 
(GPCG3) with a 0.8 mm spray nozzle and a spray pressure of 2.5 bar. The composition 
forthe coating is shown in Scheme 12-2. 



25 Schane12-2: 



Inaredlenls 


Amount (g) pr. 

batchsize 


Inner coat (batchslze 20G0a) 


IHypromeiiose (viscosity 
Scps) 


13.1 


Purified water 


1094.0 


Magnesium stearate 


2.7 


Talc 


26.2 
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Polyacrytate dispersion 
30% 

(Eudregtt NE30D) 


864.0 


Oiifiar coat (batchsize lOOOg) 


Hypromellose (viscosity 
Scps) 


40.0 


Purified water 


920.0 


Talc 


40.0 



In the coating process the fbilowing amount of inner and outer coafs are applied. The 
amount of dry matter applied calculated in percentage of the core weight also appears 
S from below. 



Innercoat: 1788.1 g per 3000.0 g pellets (dry matter 9% of the core weight) 
Outer coat: 375.0 g per 3000.0 g pellets (dry matter. 1 % of tt» core weight) 

10 ThroughoU the coaling process tliet)edtemp«ratuiB is rnalntai^^ 

iritervai from 20-25'C Isy adjustment of the liquid flow rate or the inlet temperature. The 
inlet air temperature Is kept at appnadmately 32''C. After application of the coatings the- 
coated peiiete are cured at a i>ed temperature of approximately TO'C for 30 min. Then the 
peil^ are passed through a screen 1.0 mm. Ovefsized material is discarded. 

15 

Stsp 3 pellets (EC peiiete) 



One t)ateh of ttiese pellets Is coated vtrith an EC-coat In a fluid bed (VVQrstsr technique) 
with a 0.8 mm spray nozzle and a spray pressure of 2.5 t>ar. The composition for the 
20 coating Is ^own In Scheme 12-3. 



Scheme 12^: 



Ingredlente 


Amount (g) pr. batchsize 


Isopropyi alcohol 


3852.0 


Talc 


100.0 


Aoetylfritxjtyi citrate 


99.2 


Methacryiic add - methyl methacrylate copolymer 
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In the coating process the following amount of the coat Is applied. The amount of dry 
matter applied calculated in percentage of the core weight also appears from belcw. 



5 



15,517.2 g per 3000.0 g pellets (dry matter 45% of the core weight) 



Throughout the coating process the bed temperature is maintained 8Ut}Stantially In the 
interval from ao^'C by acljustment of the liquid flow rate or the inlet tempeiatura The 
Inlet air temperature '» l<ept at approximately 49'C. After the application of the coating the 
10 pellets are passed through a screen 1 .3 mm. Overstzed material Is discarded. 

Capsule filling 

The 3 diflisrent pellets (steps 1 , 2 and 3) are filled into capsules by hand The amount of 
15 pellets per capsule Is shown In Scheme 12-4. 



Si^tmm 12-4: 



Unit 


Amount (mg) per capsule 


Capsule 


apprmc 76.3 


PeHetsstep 1 


Approx. 50.4 corresp. to 1.00 mg desgtymldodrine 


Pellets step 2 


Approx. 110.6 corresp. to 2.0 mg desgtymidodiine 


Pellete stop 3 


Approx. 72.7 corresp. to 1.0 mg desglymidodiine 


Total weight of capsule 


Approx. 310 con^p. to 4.0 mg desgtymldodrine 



20 Example 13 

Composition made by employment of mbdng a matrix granulate and a slow release 
granulate 



25 The composition of the granulates are equal to the granulates described in Example 1 1 . 
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250 mg of granulate called 1" compression layer (slow release granulate) is mixed with 
200 mg of granulate called 2*^ compression layer (matrix granulate). 

A shallow concave round punch 1 1 mm In diameter Is used to compress the tablet 
5 The granulate mixture is placed in the die and the granulate Is compressed with a 
compression force of approx 17 l(N to form a coherent talsl^ 

After compression a release controiiing fiim, a film containing desglymldodrine and a 
t)lank film were applied to the tat)iets. 

10 

The film compositions and the applied amounts are equal to the compositions and 
amounts applied In Example 11. 

Example 14 

15 

Praparatton of desglymldodrine plain tablets 

The present example illustrates the preparation of plain tablets contedning 
desg^midodrine as tiie active drug substanca 

20 

Composition: 

1 Colloidal anhydrous silica 1-6 g 

li [Desglymldodrine hydrodiloride 16 g 

III Microcrystalline cellulose 14.3 g 

IV Maize starch 28.84 g 

V Granulation liquid 27.5 g 

VI Talc 2.3% 
Vli IMagneslum stearate 1-6% 

V Granulation liquid: 



Maize starch 



18.3 g 
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Purified water 122g 



II, HI and iV were sieved ttiraugh a 0.3 mm steve. II was mb»d by hand with equal parts of 

III, I * IV were mb»d in the same way. 

5 

Hereafter I, II, III and IV were mixed in 5 minutes in a cube mixer. The mixture was wetted 
with V while mlsdng at an appropriate mixing Intensity. 

The moist granulate was passed through a 1000 (im sieve and tray dried at 52 *Cfbr 3 
10 hours. 

The dried granulate was passed through a 1 000 pm sieve. VI VII was passed through a 
300 Mm Steve and mixed lay hand with equal parts of the granulate. Thb mixture was 
admixed in a cube mbcer fm- 5 nwi. 

15 

The obtained particulate mixture was compressed Into tablets weighting 130 mg using a 
punch of 6 mm in diameter. 

The tablete were sut)|ect to stability testning. For comparison pun^oses figures for stability 
20 testing of a desglymidodrine solution are included. The following initial results were 
obtained: 

Stability of desglymidodrinein solution 



Based on comparison of peak areas 



25 



Media 


0 days (peak area) 


7 days (peak area) 


Water 


1582140 


1601999 


0.1N HCI 


1548689 


1516212 


Buffer pH 7.4 


1341613 


1289393 




Media 


0 days (peak ansa) 


Autoclave 120 °C 


Water 


100 


100 


0.1 N HCI 


99 


101 


Buffer pH 7.4 


102 


102 
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Stabilrty of desgiymidodrine 

Based on a calibration cun/a of desgiymidodrine 



Condition 


Glass 


Oda^ 


14 days 


21 days 


25"C/W»tRH 


100 


103 


100 


2S'C/60%RH 1.2nnio)uxh 




103 




40'C/76%RH 




102 


100 




Condition 


Open petri diah 


Odays 


14 days 


21 ds^ 


25'C«0%RH 


100 


102 


100 


-WC/75%RH 


M 


102 


87 



5 Stability of desgiymidodrine plain tablets 4 mg 
Based on calculated curved of desgiymidodrine 



Condition 


Glass 


Odays 


14 days 


21 days 


25-C/B0%RH 


4.0 


4.0 


4.0 


25'O80%RH 1.2miolUXh 




4.0 




40'C/76%RH 




4.0 


3.9 


Based on calculated curved of desgiymidodrine 


Condition 


Open petridish 


Odays 


14 days 


21 days 


25*C/60%RH 


4.0 


4.1 


4.0 


40»C/76%RH 




4.0 


3.9 



10 

The results shown above dearly indicates that desgiymidodrine in the speciflc tablet 
composition is stable for at least 21 days. The experiments have also be conducted under 
stressed temperature conditions (40 'C), and it is contemplated that the shelf-tive of a 
composition according to the invention. I.e. the time period from the manufiacture of the 
1 5 composition and until the content of desgiymidodrine In the composition has changed 
mors than ±10% wAiv. at room temperature is at least 6 months such as. e.g. at least 1 
year, at least IS years, at least 2 years, at least 2, 5 years. 3 years. 4 years or 5 years. 
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Example 15 

Powder prepanrtlon e.g for use in a needle4ee dwrice 

5 

Composition: 

I Desglymidodrine 1000.0 g 

10 

The particle size distributions for the jngredients should be appropriate for deposition of 
the composition in an appropriate layer of the skin e.g. 0.5 (im to 10 \im. 

The poviKter Is filled into a drug casette, each containing 4 nrig dosffi^fvevdodnne. 

15 

Suspendfrq agents such as glucose. lactose, celluloses, starches (maize-, rice-, 
potatO'), caldUm phosphate or nUxtuies of these may be used. 

Example 16 

20 

Liquid composlflon for use in a needle-free device 

Composition: 



25 I Desglymidodrine 40.0 g 

II Sodium edetato 0.5 g 

Disodium hydrogen f^osphate dihydrats 2.0 g 

Sodium dihydrogen phosphate dlhydrate 2.0 g 

ill W^r for injection 900.0 g 

30 iV Water for iruecUon ad 1 000.0 g 



I is dissolved In III upon continuous stining. The remaining solid Ingredients (II) are added 
to the solutkm one by one during continuous stirring. Following complete dissolution of the 
solids, purified water is added to a total weight of 1000.0 g. 

35 
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TTie formulation Is 



(0,22 |im) and filled into glass dev!( 



a piston (e.g. 



teflon) and a stopper (e.g. rubber (natural or synthetie substances}}. ' 

Tonicity agents may be dextrose, glycerol, sorbitol, mannitol, potassium nitrate and 
5 sodium sulphate decahydrate or mixtures thereof. 

pH may be adjusted to the appropriate value by use of additional bufier salts such as citric 
add, sodium citrate, and potassium dihydrogen phosphate or mixtures of these. 

10 Example 17 

Liquid compositions for pulmonal delhrery 

Example 17.1 

15 

Pressurised m^ersd-dose preparation Ibr Inhalation 
Composition: 

20 I Desgiymidodrine 40.0 g 

II Norflurane ad 1000.0 mi 

I is dissolved or suspended In iiquM l( at low tempefature during continuous agitation. 
For suspensions, the partide size distribution should be appropriate for deposition of the 
25 composition In the lung, e.g. 0.5 pm to 10 pm. 

The product is fIDed Into suitable pressurised muW-dose containers delivering e.g.100 yl 
pr. dose. 

Other propellants such as dichlorodifluoromethane, didilorotetrafluoro^ane and 
30 trichlorofluoromethane or mixtures of these may be used. 



Glidants such as oleic add and derivatives and isoprop^ myrlstate or mixtures of these 
may be used to reduce friction during administration. 
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Example 17^ 

Liquid for nebulisation 
5 Compo^on: 



I Desglymidodrlne 2.0 g 

II Sodium edetate 0.5 g 
Disodlum hydrogen phosphate dihydrate 2.0 g 

10 Sodium dihydrogen phosphate dihydrate 2.0 g 

III Purified water 900.0 g 

IV Purified water ad 1000.0 g 



I is dissolved In III upon continuous sflrring. The remaining soRd hgrecflente Oi) are 
15 added to the solution one t>y one during continuous stinring. Following complete 
dissolution of the solids, purified water is added to a total weight of 1 000.0 g. 
The composition Is filled Into 2 ml ampoules or other suitable unit-dose containerB. 

Other exdpfento may also tw added such as polysthylene glycol, alcohol, glycofurol, 
20 phospholipids, poioxamer. poiyoxyethylene castor oil derivatives, pdysorbates, propylene 
glycol and cyclodextrins or oombinaUons of these. 

Toitidty agente may be e.g dextrose, glycerol, soriaitol, mannitol, sodium chloride, 
potassium nitrate and sodium sulphate decahydrate or mixtures thereof. 

25 pH may be adjusted to the appropriate value by use of additional buffer satts such as citric 
add, sodium dtrato, and potassium dihydrogen phosphate or mixtures of these. 
Sufficient microbiological presenration may be achieved by addition of benzalconium 
chloride or parabenes. Suitable flavours can be added to the composition and use of 
sweeteners such as saccharin, acesulfame, aspartame, cydamate salts or mixtures of 

30 these can further acyust the taste. 

Example 18 

Powder composition for pulmonal dellvefy 

35 
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Composiflon: 



II 



Desglymidodilne 
Glucose 



400.0 g 
500.0 g 



5 

TTie particle size distributions for the Ingredients should be appropriate for deposition of 
the composition in the lung, e.g. 0.5 |jm to 10 ^m. I and II are carefully mixed and sieved. 
The powder is filled into capsules or other suitable unit-dose containers, each containing 
10 mg of the composition. 

10 

Other suspending agents such as lactose, celluloses, starches (maiz»', rice-, potato-} 
calcium phosphate or mixtures of these may be used. 

Example 19 

15 

Natal composKloiw 

General description of a nasal eomposMon 

20 A nasal composition of desglymldodrfrte is buffered, and tonidty acQusted and it can be 
delivered fnm a device, which may or may not require the presertce of antimicrobfaf 
agents in the composition. The amount of desglymidodrine reaching the systemic 
circulation may be increased by addition of absorption enhancer(6) to the composition. 

25 The variability of a nasal composition 

The total amount of absorption enhancers included In tiie composition win, typically, vary 
between 0.01% and 10%. However, some absorption enhancers may also serve as 
vehicles and tfiereby totally replace the content of water In tiie composition. One can 
30 Include one, two or several absorption enhancing agents In tiie composition. The final 
nasal composition may be a homogenous liquid, a suspension, an emulsion, a gel or a 
powder. The dose administered intranasally may be adjusted by choice of the volume of 
the fbmnulation, ranging from 10 iJl to 250 Ml psr nostril or of the mass of ttie composition, 
ranging from 5 mg to 50 mg. 



35 
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Specific examples of nasal compositions 
Example 18.1 
S Nasal composition without absorption entiancer 



# 



PCT/DKI>1/M362 



10 



Compo8iti(H): 




Function of ingr. 


i Desglymidodrine 


40.0 g 


Active Ingr. 


11 Sodium edetate 


0.5 g 


StatMllser 


Disodium hydrogen phosphate dihydrate 


2.0 g 


Buffer component 


Sodium dihydrogen phosphate dihydrate 


2.0 g 


Buffer component 


ili Purified water 


900.0 g 


Solvent 


IV Purffledwater adto 


1000.0 g 


Solvent 



15 1 is dissolved In III upon oonUnuos stirring. The remaining solid ingredients (11) are added 
to the solution one by one during conHnuos stining. Following complete dlssokrtion of the 
solids, purified water Is added to a total w^ht of 1000.0 g. 



The composition fs flDed Into appropriate nasal spray devices delivering e.g. 100 mI 
20 pr.dose. 



pH may be adjusted to the appropriate value by use of additional buffer salts sudt as citric 
add, sodium cttrato and potassium dihydrogen phosphate or mixturss of these. Suffldent 
microbiologica] prsservatlon may be achieved by addltidn of benzalconlum chloride. 
25 sortilc add or parabenes such as methylparaben, ethylparaben, propylparaben and 
butylparaben or mlxtines of these. 



Example 19.2 



30 Nasal composMonwKhabsorpflon enhancer 



Composition: 

I [desglymidodrine 

II Sodium glycodiolato 
35 III Sodium edetate 



Fundlonof ingr. 
40.0 g Active ingr. 
5.0 g Abs. enhancer 

0.5 g Stabiliser 
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Dlsodium hydrogen phosphate dihydrate 2.0 g 

Sodium dihydrogen phosphate dihydrate 2.0 g 

IV Purified vrater 900.0 g 

V Purffied water to 1000.0 g 



5 
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luffer component 
Buffer component 
Solv^ 
Solvent 



II is dissolved in IV, and I is added upon continuous stining. The remaining solid 
ingredients (Hi) are added to the solution one by one during conOnuos sOnlng. Following 
complete dissolution of the solids, puiified water is added to a total weight of 1000.0 g. 



10 The composition fs filled into appropriate nasal spray devices delivering e.g. 100 mI 
pr.doee. 



One, two or several of the absorption enhancers sodium chelate, sodium deoxycholale, 
sodium taurocholate, sodium taurodeoxycholate, sodium glyoodeoxycholate, oi- 
ls cydodextrin,>cyciodextrin, Y^cydodextrfn, nrathyl cydodextiln, hydroxyprop 

cydodextrin, dlmettiyl-p-^odextrin, sodium tauroGOhydrofiisldats, phosphatidyl^ollnes, 
chWn, chltoean, hyaluronic add, polyetylene glycols, starch microspheres and dextran 
microspheres may be rnduded in the composition. 

20 pH ms^ be acQusted to the appropriate value by use of additional buffer salts such as citric 
add, sodium dtrata and potassium dihydrogen phosphate or mixtures of these. Sufficient 
microblologicai presenmtion may be achieved by addition of benzalconium chloride, 
soriDic add or parabenes such as methylperaben, ethylparaben, propylparaben and 
bufylparaben or mixtures of thesa 

25 

General description of a compoeltlon containing Upoaoniea 

Liposomes, or lipid vesides, are spherical self-dosed structures composed of concentric 
bilayers that entrap part of the solvent or active drug substance In the central core or in 
30 the bilayer depending on the hydrophilidty of the active dmg substance. Uposomes are 
predominantiy made of natural amphlphiiic lipids, a.g. phospolipids. Liposomes are likely 
to enhance the penetration of the active ingredierrt into the mucosa such as, e.g. Uie 
nasfld, buccal, oral, rectal or vaginal mucosa. 



35 



Description of the variability of a liposomal composition 
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The liposomes can be based on liposome fonning lipids and liposome stabilising or 
destabili^ng lipids. The total amount of lipids in the composition can vary between 20- 
80% wyw. The ratio b^ween liposome forming lipids and stabilising/destabilising lipids can 
5 be between 1 : 1 to 40: 1 (on a molar basis) or the composition can contain liposome 
fomiing lipids alone. One can include one, two or several iiposome forming lipids in the 
composition. 



Example 18.3 

10 

Nasal composition wiffa liposomes 



Composttion: 






Function of ingr. 


1 


Desglymidodrfne 




40.0 g 


Active ingr. 


15 


DIsodlum hydrogen phosphate dihydrate 


2.0 g 


Buffer component 




Sodium dlhydrogen phosphate dihydrate 


2.0 g 


Buffer component 


II 


Purified water 




900.0 g 


Solvent 


III 


Purified water 


to 


1000.0 g 


Solvent 


IV 


DSPC 




300.0 g 


Liposome fomiing 


20 


CH 




84.0 g 


Upos(»ne 



I is dissolved m II upon conUnuos stining. FoOowIng complete (fissoiution of the solids, 
25 purified water Is added to a total weight of 1 000.0 g. 

The dry mix of DSPC:CH (7 mol DSPC :2 mol CH) (IV) is dispersed in water, and 
dehydFated.The liquid composition containing desglymidodrine is poured into the 
dehydrated DSPC:CH during vigorous stirring to rehydrate the mbdure of DSPC:CH. 



pH may be adjusted to the appropriate value by use of additional buffer salts such as citric 
add, sodium dtrate and potassium dlhydrogen phosphate or mixtures of these. Sodium 
edetate may be added to the composition as stabSiser. Sufficient microbiologicai 
preservation may be achieved by addition of soriiic add or parabenes sudi as 
35 methylparaben. ethylparaben, propylparaben and butylparaben. Propylene glycol (10%) 



stabiliser/ 



destabillser 



30 
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can be added to potmtiate the antimicrobial activty of the parabens in the presence of 
some amphiphlllcs. 

The oompoettion is filled into appropriate nasal spray devices delivering the desired dose. 
5 The volume of the dose can be between 10-250 yl, preferably 100 ^1. The dose can also 
be administrered by application of two pufb, one in each nostnl. 

Other vesicle fonning lipids can also be used Instead of DSPC in the lipid biiayer. These 
amphlphilic lipids may be cationic, anionic or neutral, such as DPPC, DLPC, DOPC, 
10 DSEPC, dialkyi (CrCn) sulfbsuccinate or fatty alcohol ethoxylate (with alkyl chain length 
of CrC2o and 4 to 6 ethoxy groups). The molecular amount of lipids compared to active 
compound can be optimised wHh different liposome building lipids. 

CH can be replaced by cholesterol derivatives or any other stabiliser/destabiiiser such as 
15 alkyl {CrCzd phosphate, alkyi (CrCu) suffiate, alkyl (CrCao) ethersuifate, alkyf (CrCxd 
ether caiboxyiats. Further stabflisers/destabinsers can be employed such as stearoyi 
lysophosphaUdyl choline, lysophosphatidylcholine. palmitoyi lysophosji^atidyl choline and 
dktocanoyi pho^hatMyl choline. 

20 Example 20 

Buccal compositions 

General description of a buccal composWon 

25 

A buccal compositkm of desgtymidodrine is buffered and tonldty adjusted. It can be 
delivered from a device, which may or may not require the presence of anfimicroblal 
agents In the fbnnulation. The amount of desglymidodrlne reaching the systemto 
drcuiation may be increased by addition of absorption enhanoer(s) to ttie composition. 

30 

The variablltty of the buccal composition 



The total amount of at»orption enhancers induded in the composition will, typically, vary 
between 0.01% and 10%. However, some absorption enhancers may also sen» as 
35 vehicles and thereby totally replace the content of water In the fbnnuiatlon. One can 
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Jt • 

I on^NO or sevarel absorption enhancing agents in t1 



Include ori^uo or sevarel abaorpUon enhancing agents in the formulation. The final 
biK»al fbrmulafion may be a homogenous liquid, a suspension, an emulsion, a gel or a 
powder. The dose administered buccally may be adjusted by choice of the volume of the 
fbmiulation, ranging from 1 0 mI to 500 pi or the mass of the composition, ranging from 6 
mg to 100 mg. 

Example 20.1 



Buccal composition wrfth liposomes 



Composition: 






Function of ingr. 


1 Desglymidodrine 




40.0 g 


Active ingr. 


Disodium hydrogen phosphate dihydrate 


2.0 g 


Buffer component 


Sodium dihydrogen phosphate dihydrate 


2.0 g 


Buffer component 


II Purified water 




900.09 


Solvent 


III Purified water 


to 


1000.0 9 


Solvent 


IV D8PC 




300.0 9 


Uposome fomriing 


CH 




84.0 g 


Liposome stabiliser/ 
deatabliiser 



20 

I Is dissolved in II upon continuoe stinlng. Following compietd dissolution of the solids, 
purified water Is added to a total weight of 1000.0 g. 



The dry mix of DSPCCH (7 mol DSPC:2 moi CH) (IV) is dispersed In water, and 
25 dehydrated. The liquid composition oontoning desglymidodrine is poured into ttie 
dehydrated DSPCiCH during vigorous stinlng to rehydrate the mixture of DSPC:CH. 



pH may be a(4justed to the appropriate value by use of additional buffer salts such as citric 
add, sodium cttiate and potassium dihydrogen phosphate or mixtures of these. Sodium 
30 edetate may baadded to the composition as stabiliser. Sufficient microbioioglcal 
preservation may be achieved by addition of sorisic add or parabenes such as 
methylparaisen, eihylparaben, propylparaben and butyiparaben. Propylene glycol (10%) 
can be added to potentiate the antimicrobial acUvty of the parabens In the presence of 
some amphiphilics. 



35 
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The composttion is filled into appropriate buccal spray devices deln^ng ttte desired 
dose. TTie volume of the dose can t)e between 10-500 Mi or the dose can be 
administrered by application of muWpie puffs. 



5 Other vesicle fbrmlr^ lipids (»n also be used instead of DSF>C In the lipid biiayer. These 
amphiphilic lipids may be cationic, anionic or neutral, such as OPF>C, OLPC, DOPC, 
DSEPC, dlali^ (CrC^) suifbsuccinate or fatfy aicohoi ethoxylate (with all<yl chain length 
of Ce-C2o and 4 to 6 ethoxy groups). The molecular amount of lipids compared to active 
compound can be optimised with different liposome building lipids. 

0 

CH can be replaced by ^oiesterol derivatives or another stabiliser/destablliser such as 
allcyi (Ca-Cao) phosphate, alicyi (CrCaO sulfate, aDcyl (CrCao) ethereulfate, alicyl (Ce-C2o) 
ether carbQ}^ate. 



15 UST OF ABBREVIATIONS 



CH cholesterol 

OSPC distearoyi giycero phosphatidyl choline 

DSEPC distearoyi glysero ethyi phosphatidyl choline 

20 DPPC dipalmitoyi phosphatidyl choline 

DLPC dilauroyi phosphatidyl choline 

DOPC dioleoyi phosphatidyl choline ' 

PC phosphatidyl ohoffne 

25 Example 20.2 

Buccal compoelflon without absoipOon enhancer 



Composition: 




Function of Ingr. 


30 1 


Desglymidodrine 


40.0 g 


Active Ingr. 


II 


Sodium edetate 


0.5 g 


Stabiliser 




Disodium hydrogen phosphate dihydrate 


2.0 g 


Buffer component 




Sodium dihydrogen phosf^ate dihydrate 


2.0 g 


Buffer oomponent 


Hi 


Purified water 


900.0 g 


Solvent 


35 IV 


Purified water to 


1000.0 g 


Solvent 
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I is diBsolved In 111 upon continuos sUning. The remaining solid ingredients (li) are added 
to the solution one by one during continuos stinring. Following completo dissolution of the 
soiids, purified water is added to a total weight of 1000.0 g. 

5 

The composition is filled into appropriate buccal spray devices delivering e.g. 100 pi 
pr.dose. 

pH may be acQusted to the appropriate value by use of additional buffer saits such as crtrlc 
add, sodium dtrato and potassium dihydrogen phosphate or mixtures of these. Sufficient 
10 microbiotogical preservation may be achieved by addition of benzalconium chloride, 
sorbic add or parabenes such as methylparaben, ethytparaben. propyipaiaben and 
butylparaben or mlxtunes of these. 



Example 20.3 

15 

Buccal composltton with absorption enhancer 



Composition: 




Function of ingr. 


1 


Desgfymidodrine 


40.0 g 


Active ingr. 


20 II 


Sodium glyoocholate 


5.0 g 


Abs. mhanoer 


111 


Sodium edetato 


0.5 g 


Stablllser 




Disodlum hydrogen phosphate dihydrato 


2.09 


Buffer component 




Sodium dihydrogen phosphate dihydreto 


2.0 g 


Buffer component 


IV 


Purified water 


900.0 g 


Solvent 


25 V 


Purified water to 


1000.0 g 


Solvent 



II Is dissolved in IV, and I te added upon continuous stirring. The remaining solid 
ingredients (III) are added to the solution one by one during continuos stirring. Foliowing 
complete dissolution of the solids, purified water Is added to a total weight of 1000.0 g. 

30 

The composition is filled into appropriate buccal spray devices delivering e.g. 100 pi 
pr.dose. 

One, two or several of the absorption enhancers sodium chelate, sodium deoxydiolate, 
35 sodium taurocholate, sodium tai^eoxycholate, sodium glycodeoxycholate, a- 
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cydodextrin, p^yclodextrin. y-cydodexirfn, methyl cydodextrin, h^roxypropyf-0~ 
cydodextrin, dlm^yhp-cydodextrin, sodium taurodihydrofusidate, phosphatidytchollnes, 
chKIn, diitosan, hyaluronic add, potyetylene glycols, starch microspheres and dextran 
microspheres may be Inducted in the composition. 

5 

pH may be adjusted to the appropriate value by use of additional buffer salts such as citrfc 
add, sodium citrate and potassium dihydrogen phosphate or mixtures of these. Suffident 
microbiological preservation may be adiieved t>y addition of t)enzaiconium chloride, 
soibic add or parabenes such as methylparaben, ethylparaben, propylparaben and 
10 bu^parabenormbdureeofthese. 

Example 21 

Desglymldodriiie sublingual tablets 

15 

General description 

Sublingual tablets are designed to give a fast diaimegratlon in the mouth by the amount of 
salvia normally available In that r^ion. The disintBgrstion time Is ttierefore very short or 
20 srfwrt and there may be additives, which promote salvia secreting In the composition. 

A fast disintegration together with a high solubility of the drug substance give the 
possibility of a fast absoipHon through the mucous membrane of fiie mouth, especially 
under the tongue where the triood vessels run dose to 4ie surface. 

25 

Sublingual absorbed drugs avoid more or less the firet pass liver metabolism. 

Description of variability In sublingual compositions 

30 Sublingual tablets may tie prepared fciy mould technique, by direct compression or by 
conventional wet granulation or dry granulation (e.g. roller compadion) of the ingredients. 
As mentioned, taste Improving substances may be added to promote salvia secretion. 
This may Indude artifldal sweeteners (cydamate, saccharin sodium, aspartame, etc.), 
natural sweetenere (saccharose, sorisitd, xylitol. eto.), week organic adds (dtrio-, ac^o>. 
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ascorbic ac^eto.) natural or artificial flavours (strawberry, black currant, pineapple, 
apple, orange, lemon, etc.) in the below mentioned compositions. 



Example 21.1 



Composition: 

i Oesglymidodrine 

II Purified vrater 

Ethanol 96% equal parts 
10 III Lactose 

Mannltol 



2.0 g 

q.8. 

53g 

45g 



Function 
4.0 g Active ingr. 

Solvent 
q.8. Motet agent 
51 g Filler 
45 g Filler 



The amounts of lactose and mannltol may be varied from 25 to about 100 g. Dose 100 mg 
(50-200 mg) corresponds to 2.0 or 4.0 mg desglymidodrtne of the two compositions, 
15 respectively. 



Disintegration trnne b extreme^ short (2-5 sec). 



II Is prepared, and I la dissolved In II. The solution Is incorporated in III to a homogeneous 
20 mixture Is adileved. lyioie II may be added. 



The molstured mass is spread on a suitable plate equipped with wholes Into which the 
mass is pressed and which have a depth that gives the wanted dose of drug substance. 
The wet mass Is pressed out of the wholes and allowed to dry before further handling. 
25 (Sublingual tablet preparation by mouk^lechnique). 



II may be replaced by mixtures of different voiatile organic solvents and may have a water 
content of 0 - 90%. lil may be replaced by different mixtures of soluble phannaceutlcally 
acceptable exdplents as soiiHtol, mannrtoi, xylitol, maltodextrin, lycasin, lactttoi etc. 

30 

Example 21.2 



Compowtion: Function 
1 l^esglymidodrlne 2.0 g 4.0 g active ingr. 

35 ilTablettose 55.0 g 55.0 g filler 
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III Cellulose, microcryst. Type 102 

IV Agar sieve 180 

V Magnesium stearate 
Talc 



84 



10.0 g 
5.0 g 
0.5 g 
4.5 g 



10.0 g 
5.0 g 
0.5 g 
4.5 g 



fniei/binder 
diantegrant 
gUdant/Iubricant 
gtfdant/rubrlcant 



I is mb«d vi/ll&\ II and further wHh III, IV and V and compressed Into tatilets. 

The amount of the filler, tablettose, may vary from 25 to 75 g, the filier/blnder (cellulose) 
may vary from 5 to 25 g, the dislntegrantfhxn 1 to 15 g, magnesium stearate from 0.1 to 
10 2.5 g and talc from 1.0 to 10 g. 

Mass weight of 77 mg corresponds to a dose of 2.0 mg or mass wnght of 79 mg 
cOTTssponds to a dose of 4.0 mg desglymidodrine in the two oomposWons, respectively. 

15 n8integrBtiontImel8short(30sec-4mln). 

Tablettose may be replaced tiy other qualities of lactose with good flowability. 
Agar may be replaced by other disinteigrants as croscarmellose sodlum/caidum or the 
like, crosspovldone, starch glycdate, alginates or other disint^rants. Magnesium stearate 
20 may be replaced by other glidants as diffteent types of sWca colloidal hydrous or 
anhydrous, C»«tearate. stearic add, sodium steacyHumarate. cotton-seed oil, 
hydrogenated vegetable oils or other suitable lipid substances as e.g. Myvatex. 



Example 21.3 



25 



Composition: 






Function 


1 Desglymidodrine 


2.0 g 


4.0 g 


active Ingr. 


11 Maize starch 


9.5 g 


7.0 g 


finer 


Lactose 


66g 


66g 


filler 


III Povidone 30 


2.5 g 


2.5 g 


binder 


IV Purified water 


q.8. 


q.s. 


solvent 


V Mannitol 


3eg 


36g 


filler/taste 


VI Magnesum stearate 


1.5 g 


1.5g 


lut>ricant 
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# 



I is mixed vmn II and granulated wfth III dissolved In IV. More IV may be added. After 
drying, V and VI are added and tablets are compressed. 

The amount of maize starch may vary flrom 5 to 15 g, lactose from 30 to 100 g, mannitol 
5 from 10 to 80 g, and magnesium stearata from 0.5 to 5 g. 

Disintegration time Is atiout 5 min. 

Maize starch may be replaced by other suitable starches such as rice- or potato starch. 
10 Lactose may be replaced by maltod^drine. dextrin etc. 

Povidone 30 may be replaced by povidone VA 64 or 90 or gelatine or pregeiatinized 

starch or different types of cellulose (methyiceDulose, hydroxypropyl cellulose etc.). 

Mannitol may be replaced by sorbitol, xyirtd, maitltol. maltodextrin, iactitol. etc. 

Magnesum stearate may be replaced by other glldants as dHferant typee of colloldal silica 
1 5 hydrous or anhydrous, Ca-etearatB. stearic add, sodium stoaiyHumarate, cotton-seed oil, 

hydrogenaisd vegetable oils or other suitable lipid substances as e.g. Myvatex. 

Ex»nple22 
20 Dasglymldodrine melt tablets 
General description of melt tablets 

Melt-tablets are also rsferred to as fastfrapldiy^ disintegrating tablets, dispersing tablets 
25 and dissolving tablets. In this example, the tenn'melt-tableris applied. 

MeK^blets are a tablet dosage form for oral administration, one that disintegrates 
Instantaneously and releasing the drug, which dissolves or disperse rapidly In saHva and 
aftenvaids swallowed v«rtthout the need for water. The dnig substance is absorbed via the 
30 gastrointestinal tract 

Less fifequently melt-tablets are designed In a way so the dnjg substance are to be 
absorbed through the buccal mucosa. In that case the bloa\«llablltty of the dmg from the 
melt4abiet may be even greats than observed for standard dosage fonms. Further more 
35 side-effects may be reduced if they are caused by first-pass metabolites. 
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A description of the variability of the melt-tablets 

Technlqued currently applied for formulate melt-tablets are namely freeze-drying 
5 (lyophillsation), spray drying, tablet moulding and direct compression. In this example wily 
mett-tablets prepared by lyophiiisation are described. 

To ensure melt-4ab(et8 fest- disintegrating and dissolving attribute water must quiddy 
progress into the tabl^ matrix to cause rapid disintegration and Instantaneous dissolution 
10 of the tablet. Maximising the porous structure of the tablet matrix and incorporating 
appropriate disintegrating agent and/or highly water-soluble exdpients in the tablet 
formulation are the basic approaches appfed in tfie cunent melt-tabiet technologies. 

In the formulation the total amount of dIsInfegFating agents and/or highly water-soluble 
1 5 exdpients can vary between 5-80% {viN) and the total amount of binding agents can vary 
between 0.05-5% (wAf). Water is used to ensure the porous structure. Suffident 
microbioiogical preservatives (benzoic add, methylparaben eta) may be added to prevent 
microtdoiogical growth of the aqueous solution during production. When the product has 
been dried, the preservative has no farther function. 

20 

Taste improving agente may be added to promote saMa secretion. This may indude 
artifidal sweetenerB (aspartame, (^damato, saccharin eltc), natural sweetenere (sucrose. 
sort)itoi, xylHoi etc.) week organic adds (dtrio-, ascoibic add etc.), natural or artifidal 
flavours (strawberry, black cunant. pineapple, apple, orange, lemon eto.). Colouring 
25 agente may also be added to give the melt-tablete elegance and identity. 

Pemieation enhancere (sodium lauryi sui|:tfiate eUc.) may be added to optimise the 
transmucosal absorption and pH-adjusting exdpients (hydrochloride, sodium hydroxide 
eto.) may be used to optimise the chemical stebility of the dmg. Collapse protecting 
30 agente (glydne etc.) to prevent the shrini(age of the teblet during lyophillsation process or 
during long-term storage. 

Melt-tablet prepared by lyophllleatlon 



Composition: 



Function of ingredient 
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I Desglymidodrine 

II Maltodextrin 

III XanUian gum 

IV Purified water 



# 

4.0 g Active 

200 g Water-«olul)le 

20 g Binding agent 

776 g Solvent 



II and III are dissolved In IV upon continuos stirring and I is added to the solution during 
stirring. Purified water Is added to a total weigtit of 1000.0 gram. 

5 Tlie solution Is filled In PVC blister with a diameter of 15 mm and a depth of 6 mm. so the 
resulting dose of Desglymidodrine Is 4.0 mg pr. tablet 

The blisters are plaoed on the shelves of the freeze^Iryer. Samples are frozen to -45*C at 
a rate of 0.5«CAnin and kept at this temperature for 1 .5 hour. Primarily, drying Is 
10 perfomied by keeping the bPistere for 8 hour at a pressure of 1 mbar, a shelf temperature 

of -lO'C, and a condenaor temperature of -80*C. 



Reducing the pressure to 0.1 mbar, canrying out secondary drying and bKreasing the 
shelf temperature to 2S*C. Secondary drying time is 6 hour. LyophlllsaUon Is terminated 
15 by venting the drying chamber wKh air. 



II may be replaced by lactose, mannitol, dextrose, xyGtol, fructose, sucrose, maltose, 
soibitol eta <»- mixtures of these. As disintegrating agent croscamneilose. crospovldone 
etc may be added. Other exdplents may also be used instead of III. These exdpients 
20 may be gelatine, tragacanth gum, agar, acacia, alginate, dextran, povidone, 
hydroxyethyiceilulose etc. or mbdures of these. 



Example 23 
25 Desgiymldodrf he rsctai compoaltlona 



Qenerai description 



30 



Rectal solution Is a way of dmg administration, which can be used independent^ of the 
condition of the patient Furthennore a quite quick onset of effect is seen for some 
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compositions. A major part of the absorbed drug dose does not undergo first pass 
metabolism, which In some cases may be an advantage. 



Description of variability In composWon 

The amount of rectal solution to give one dose Is kept on the small amount of 1-4 ml such 
as, e.g., 2.0 ml. This Is to avoid any emptying reflex from the rectum mucosa after 
applying the solution In the rectum. TTie solution will be dispensed In a suitable container 
as a singls-dose syringe or sealed plastic tube. Both equipped with a suitable tip. 



10 



15 



The following examples have been chosen to illustrate formulation of a rectal solution. 
24.1 : A solution with high content of phanriaceutical acceptable organic solvent to 
promote absorption, 24.2: A simple aqueous isotonic solution, 24.3: A simple slightly 
viscous aqueous isotonic, and finally 24.4: An aqueous pH-a(4usted Isotonic solution. 

Example 23b1 

ComposWon: Function of Ingredient 

Desglymidodrine 1.00 g 2.00 g Active ingr. 

Glycerol 85% 500 g 500 g Solvent/abe. Enhancer 

Purifed water 1000 ml 1000 mi Solvent 



One dose of 2.0 ml - 2.0 desglymidodrine or 2.0 ml - 4.0 mg desglymidodrine. 
20 Glycerol may be exchanged with gtycofurol, pdythylene glycols 200 to 600, propylene 
glycol or similar non-Inltant suitable soivenl The eonount of glycerol may vary fmm about 
200 to 800 g. 



25 



Example 23.2 

Compo^on: 
Desglymidodrine 
Sodium chloride 
Propyiis pareoxibenzoate 



Function of ingredient 
1.00 g 2.00 g Active ingr. 
9.0 g 9.0 g Isotonic agent 
0.2 g 0.2 g Preservative 
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Methylls paraoxibenzoate 
Purifedwatarupto 



0.8 g 0.8 g Preservative 
1000 ml 1000 ml Solvent 



The mixture of paraoxibenzoates may be exchanged with other suitable preservatives. 



Dose 2.0 ml - 2.0 mg desglymidodrine or 2.0 ml « 4.0 mg desglymldodrlne 



Example 23.3 



Compootion: 

Desglymidodrine 

Sodium caitoxymeth^cdlulose 

Propyiis paraoxibenzoate 

Methylls paraoxibenzoate 

Purified water up to 



Function of Ingredient 
1.(X)g 2.00 g Active Ingr. 
6.0 g 6.0 g Viscoeity Incr. agent 
0.2 g 0.2 g Preservative 
0.8 g 0.8 g Presenrative 
1000 ml 1000 ml Solvent 



10 



The mixture of paraoxibenzoates may be exchanged with other suitable (xeservatlves. 

Dose 2.0 ml » 2.0 mg desglymidodrine or 2.0 ml = 4.0 mg desglymidodrine. The amount 
of wsoosity increasing agent may vary from about 2 to about 8 g. 

Example 23.4 



15 



Composftion: 
Desglymidodrins 
Sodium acetate 
Sodium chloride 
Propyds paraoxibenzoate 
Methyls para(»dbenzoate 
Purifedwatarupto 



Function of ingredient 

1 .00 g 2.00 g Active ingr. 

1.0 g 1.0 g Buffer agent 

8.5 g 8.5 g laotonic agent 

0.2 g 0.2 g Preservative 

0.8 g 0.8 g Preservative 

1000 ml 1000 mi Solvent 
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The mixture of parabenzoates may be exchanged by other suitable preservative. 
Sodium acetate may be exchanged by other suitable pH regulating substance or a buffer 
mixture with pH in the interval of 7.0 - 8.0. The amount of buflisr agent may vary from 
about 0.5 to about 3.0 g. 

5 

Dose 2.0 mi = 2.5 mg d^lymidodrine or 2.0 ml = 4.0 mg desglymidodrine. 
Example 24 
10 Desglymidodrine oral drops 
General description of oral drops 

Orel drops are a dosage fonn for peroral adminlstrafion. TTie fomiulation allows the 
1 5 patient to use a dose of 5 - 1 5 drops of the product and, optinally, dilute this dose In water 
or other better tasting liquids (e.g. orange Juice) before Ingestion. 

Description of variabilis In composition 

20 The amount of oral drops containing one dmg dose is Icept at the small amount of 5 - 15 
drops. The standard volume of drops is nomiaJly 1 0 - 25 mi in a bottle equipped with a 
suitable tip. This tip is constructed to deliver the drops with a speed suitable for counting 
the drops as they leave the tip, when the t)ottle is turned around with the button up. 
TNs aggregate has to conflnn with Ph. Eur demands. 



25 



Example 24.1 



Compo^on: 



Function of ingredient 



Desglymidodrine 



10.0 g Acthfeingr. 



EthanolS6% 



120 g Soivent/preseivative 



Purified water up to 



1000 ml Solvent 



30 



One dose of 2.0 mg Is equivalent to approximately 6 drops (have to be measured 
exactly), nonnaily ingested in 20 - 200 ml water or other drinlcable fluid. 
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Example 



ComposWon: 



Function of {ngredient 



Desolymidodrine 



10.0 g 



Active ingr. 



Propyl paraoxibenzoate 



0.2 g 



Preservative 



Methyl parao]dt)enzoate 



0.8 g 



Preservative 



Puiified water up to 



1000 ml 



Solvent 



The mixture of paraoxibenzoates may be exchanged wHh other suitable presenralives. 

5 

One dose of 2.0 mg Is equivalent to approximately 4 drops (have to be measured 
exactly), this does Is nomfially ingested In 20 - 200 ml water or other drinkable fluid. 

Example 25 

10 

Desglymldodrine oral aolution 

General description of oral solution 

15 Oral solution Is for peroral administration. The oral solution Is In the fbmi of a solution of 
the drug substance In a suitable and well tasting vehicle. 

Descripfion of variabilis In composition 

20 

Oral solution Is normally given in a volume of 2.0-15 ml measured with a suitable device, 
which Is able to give the desired volume wtth the specified (Ph.Eur.) precision. Oral 
solution may be taste masked and may be fbmfiulated with or without sugar, furthermore 
viscosityHncreasIng substance may be added to makd to make the handling and 
25 administrattonofthe solution easier. 

Example 25.1 



Composition: 



Function of ingredient 
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Desglymldcidrine 



0.400 s 



0.800 0 



Active ingr. 



Sucrose 



7600 



7600 



Sweetener 



Purified water up to 



1000 ml 



1000 ml 



Solvent 



5.0 ml equivalent to 2.0 mo or 4.0 mg 
Preservative may be added. 

0.1 N HCI may t>e added to adiust pH In the Interval 2.5 - 3.5. 

5 

Example 26.2 



Composition: 




Function of ingredient 


Deso^idodrine 


0.800 0 


Active Ingr. 


Black cunBnt Juice 


240g 


Taste masking 


Sorbttlol 


400 0 


Sweetener 


Potassium sorisate 


0.14 9 


Presen/ative 


Levomenthd 


0.044 g 


Taste masking 


Ethanol 96% 


0.176 


Solvent 


Purified water up to 


1000 ml 


Solvent 



0.1 N HCI may be added to adjust pH in the interval 2.5 - 3.5. 
1 0 The concentration of the active ingredient may be changed in the interval of 0. 1 to 1 0 g if 
needed. 

Potassium sorbate may be e^^anged with other suitable preservatives. 
Black currant Juice may be exchanged \Artth other fiuH juices or mixtures of these. 
Sorisitol may be exchanged with otiier sweetener as mannltol, xylltol, mattodextrin, 
15 lycasinjactitol eta or mixtures of these. 

Levomenthioi may be exchanged with other taste masldng ingredierTts: natural or artificial 
flavoure (strawberry, black cunrant, pineapple, apple, orange, lemon etc. or mixtures of 
these). 
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Artificial sw^tenere (aspartame, cydamate. saccharin etc) and/or weeic organic actds 
(dtrio-, ascorbic add eta) may also be added. 
Colours may also be added to improve the organdepUc properties. 



5 Example 26.3 



Composition: 




Function of ingredient 


Desalvmidodrind 


0.800 g 


Active ingr. 


PolcneamerSOOO 


6.00 g 


Solubflizer 


IMethyl parahydroxybenzoate 


l.lOg 


Preservative 


Anisoll 


0.13 g 


Taste masidng 


Eucalyptd 


0.17 g 


Taste masidng 


Ethanol 96% 


0.176 


Solvent 


Hydrogenated glucose syrup 


385 g 


Sweetener 


Purified water up to 


1000 ml 


Solvent 



0.1N Ha may be added to ac^ust pH in the interval 2.5 - 3.5. 
Poloxsffner 8000 may be eiodianged witfi other GRAS accepted surfactants. 
10 The composition of this example has a high content of taste masidng ingrBdiente, which 
explains the need for a surfactent 
Dose 5.0 mi aquivalente 4.0 mg desgiymidodrine. 



Example 26 

15 

DesglymModrlne solufion for Inftisloii or Injection 

General description off solutions for Infusion or inleetion 

20 Solution Ibr Inftision is a ready for use solution aimed for infusion in one of the meyor 
veins. Solutions for lr\|ection may be injected i.v., s.c., f.m. or by any other suitable route. 
The solution is fbnmiiated as simple as possible. For stability reasons the pH may be 
adjusted in acidic direction and this cause the infusion time have to run over a couple of 
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minutes. In some cases this is done by injecOon of a desglymidodrine solution for inftision 
into an already established infusion of glucose or sodium chloride. 



5 Example 26.1 

Composition: Function of Ingredient 

Desglymidodrine 0.400 g 0.800 g Active ingr. 

Sodium chloride 9.0 g 9.0 g Isotonic agent 

Purified wat^ up to 1000 mi 1000 mi Solvent 

0.1N HCI at pH 2.5 - 3.5 may be added. 

10 Dose: 2.0 mg bi 5 ml or 4.0 mg in 5 mi. 

TTie solution may also be presented In vials or the fbrm of a unit dose e.g. In ampoules. 

Example 27 

1 5 General description of transdemnal drug delhrery systems 

Transdemial dmg dellveiy systems are designed to deliver a dmg substance through the 
skin for systemic drcuiation and efiiBct. A tiansdennal drug delhreiy system can be 
designed to deOver a dmg substancento the skin at a given rate. 



20 



Drugs reaching the systemic drodation through the sidn more or less surpass the first- 
pass metabolism In the liver. 



Descrfplion of varlaMIKy In ttie transdemial drug delhf ery aysfem 

25 . 

Transdemnal drug delivery systenns can be prepared in different ways; Drug substance in 
an adhesive type of delivery system, a drug substance in a matrix type of delivery system 
or in a reservoir type of delivery system, or by a combining the different types of 
preparation technk|ues. The three types of delivery s^ms offer different ways in 
30 controliing the release of drug from the delivery system into the skin. 



V/O 01/89473 PCT/DK0iy00362 

• # 

The formulation principle of the three different systeme are described In the following: 

Drug substance in an adhesive type of delhreiy systenn 

5 Baddng: The baddng is a filmforming polymer e.g. containing ethylcellulose, 
plastic and/or aiufoii or other impennealsle material. 

Adhesive layer. The adhesive layer may contain an adhesive, pressure sensitive 
polymer layer, e.g. polyacrylate. ethylceliulose or silicone. 
10 An enhancer lllce; e.g. iauric add, dioctylcydohexane, glycerin, rv 

dodecand, Eutanol G, Isopropyimyristat, PEG 400, propandiol and/or 
Tween 80 may be added. 

Drag: The drag substance can be dissolved or disperaed in the adhesive layer 
15 e.g. by a solvent casting or hot meit process. The drug substance can 

be incorporated in the adhesive layer as microreservoire. 

Uner A protective liner, to be removed before use, is attached to the adhesive 
^de. 

20 

Drug substance in a matrix type delivery system 

Baddr^: The becking is a flimfonning polymer e.g. containing ethylcelluiose. 
25 plastic and/or alufofl or other impenneable material. 

litatrbc The matrix may contain a hydrophiHc or lipophilic polymer matrix 

comprising e.g. polyisobutyiene. 

An eniiancer like; Iauric add, dioctylcydohexane, glycerin, n-dodecanol, 
30 Eutanol G, isopropylmeristat, PEG 400, propandtoi or Tween 80 may be 

added. 



Drag: 

35 



The drug substance is dispersed in the matrix layer or it may be 
Incorporated in the matrix by a moulding process or be incorporated in 
the layer as microresenrairB. 
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Membrane: A rate controlling membrane e.g. of polymertc material m^ht be used to 
control the diffusion of the dnig into ttie sidn. An adhesive layer might be 
applied on the membrane. The membrane might be omitted. 



Adhesive layer The adhesive layer may contain an adhesive, pressure sensitive 

polymer layer, e.g. polyacfylate, ethylcellulose or silicone. The adhesive 
is applied on the rim of the patch, surrounding the matrix-cont^ning 
drug. 



10 



Linen 



A protective liner, to be removed before use, is attadied to the adhesive 
side. 



Rsservoirlype dellveiy system 



IS 



Backing: 



The backing la a flimfbmiing polymer e.g. containing ethylcelluk)se, 
plastte and/or alufbil or other impenneabis maiterial. 



Reservoin The resefvoir may contain e.g. an unleadiable. viscous Ik^uld medium 
20 (e.g. 8llk»ne fluid) or a releasable solvent (e.g. alkyi alcohol or glycerol) 

An enhancer like; laurfcacki. dloctylcyctohexane, glycerin, n-dodecanol, 
Eutanot G, isopropylmerlstat, PEG 400, propandnl or Tween 80 may be 
added. 



25 Membrane: 



30 



A rate controlling membrane e.g. of polymeric material is used to control 
the dinusion of the dmg into the sidn. The membrane can be either a 
microporous or a nonporous membrane e.g. ethylene-vinyi acetate 
copolymer, with a spedfic dnjg penneabillty. On the external surteca of 
the polymeric membrane a thin layer of drug compatible, pressure- 
sensitive adhesive copolymer, e.g. silicone adhesive may be applied to 
ensure the contect to the skin. 



Adhesive layer 



The adhesive layer may comprise an adhesive, pressure sensitive 
polymer layer. e.g. polyacrylate, ethylcellulose or siinone . The adhesive 
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is applied on the rim of the patch, surrounding the reservoir-ctmtalning 
drug. 

Drug: The drug substance can be dissolved or dispersed In the reservoir layer. 

5 

Liner A protective liner, to be rernoved before use. is attached to the adhesive 

side. 



10 Example 27.1 

The following example Illustrates a composition of a dnig substance (desglymidodrine) in 
an adhesive transdermal delivery system. A direct contact between the hydrogel and the 
skin Is expected to be essential, to ensure a sufficient flux through stralum comeum. 

15 

Baddng: The baddr^ is a fiimfbnning polymer e.g. oonstaining ethylceUulose, 
plastic and/or alufc^ or other Impemieable material. 

Adhesive layer The adhesive layer consists of an adhesive, pressure sensitive 
20 poiyacrylate. The size of the adhesive layer is about 16-20 cm^, forming 

a rim around the active layer. The layer contains 0.3-1.0 % of 
desglymidodrine base, to prevent a flux of desglymidodrine base from 
the active layer to the adhesive layer. 

25 Active layer The dmg substance, desglymidodrine. is dispersed In a hydrogel 

comprising polyv]nylpynt>lldone or partly hydrollsed polyvinylic alcohol 
with a resulting concentration of 15-25% wAw desglymidodrine base. The 

size of the layer is about 10 cm^. 

A stabiliser iltce p-cydodextrin might be added. 

30 

Uner A protective liner, to be removed before use, Is attached to the adhesive 

side. 



Afler removal of the liner the daig delivery system is placed on the sidn and the 
35 desglymidodrine is deiiversd for systemic circulation through the sidn. 
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Example 28 

Pilot bioavailability study of tiwo proto^fpes of midodilne controlled release 
5 fonnulatlons compared to standard fbmiuladon (tablet) In healthy volunteers 

Introduction 

Systolic blood pressure is transiently and minimally decreased in normal individuals when 
rising to upright position. Normal physiologic feedbadc mechanisms woi1( through neurally 

10 mediated pathiwa^ to maintain the standing blood pressure and thus support adequate 
cerebral perfusion. These compensatory mechanisms that regulate blood pressure when 
standing are defldent In patients with orthostatic hypotension, a condition that may lead to 
Inadequate cerebral perfusion vrtth accompan^ng symptoms of syncope, dlzziness/IIght- 
headedness and btumad viston, among othere. 

15 . 

Midodrine is a prodrug labeled for treatment of orthostatic hypotension. After absorfrtlon It 
Is readily metabolized to desglymidodrine that acts as an agonist at the periphered a-1 
reoeptore in the smooth muscles of arteries and veins, but has no direct central nervous 
or cardiac effects. Its main effect is to increase the vascular tone thus increasing the total 
20 peripheral resistance and rising lilood prsssure. The pressor effect of midodrine is 
manifest within 20 to 90 minutes after oral administration of a single dose. This pressor 
effect usually perelsts for 3 to 6 hours. Doses used in clinical practise (10 mg tl.d.) 
significantly increase standing blood pressure, thus alleviating symptoms of orthostatic 
hypotension. 

25 

Controlled release fomfiiJaflon 

The rationale of the development of a controlled release formulation is to reduce the 
number of dosings during the day and to avoid meyor changes in plasma concentraGon of 
desglymidodrine. This will increase compliance and reduces changes in severity of 
30 symptoms of orthostatic hypotension and thus possibly increase quality of life. 

Two prototypes have been developed according to the present invention. One prototype 
'Micap' is a multiple unit fonnulatlon (see Example 12 of PCT application No. 
PCT/DK01/00214), each unit releasing its amount of midodrine dependent on the acidity 
35 of the environment As the acidity Is dlffisrent In different parts of the gut the result is a 
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oontinuousrelease during the passage. The other prototype "Milab" is composed of three 
layers releasing midodrine differently creating a time<iependent release (see Example 2 
of PCT application No. PCTyDK01/00214). The strength of the controlled release 
formulations has Ijeen chosen to 5 mg to allow fbr individual titration of the total dally 
5 dose. The study Is a pHot trial of the bloavailability of the two prototypes compared to a 
standard tablet 

Objective 

To determine the bioavailability of two novel prototypes of controlled release formulations 
10 of midodrine hydrochloride compared to standard tablets. 

Trial design 

Open-labeled randomized Sway cross^ trial. All subjects were administered 10 mg 
midodrine hydrochloride either as a standard tablet or as one of two novel controlled 
15 release fbrmulations at three occasions distributed 3 days apart 

Trial population 

Eight heaily volunteers, both genders. 1 yearn of age. nomial weight, infomied 
consent, not pregnant or lactating. not trying to become pregnant, no liver, renal or 
20 gastrolntestlnaldiseasethatmaylnnuencephanmacoWneticsorthehealthofthe 

volunteere. no history of aicohd and dnjg abuse, non^mdwrs. 
Assessments 

AUC (area under the ptesma concentration curve to time t), (Wpeak (or shoulder or 
2S plateau) plasma concentration). t™«(tlme to pealc (or shoulder or plateau) plasma 
concentration), MRT (mean residence time), t.7«icn«(W7«- duration of plasma 
concentration above 75% of C«.0. HVD (W« - half value duration) and time to a possible 
second peak (or shoulder or plateau) were calculated for midodrine and its biologically 
active metabolite, desgiymklodrine. AUCwk* (area under the plasma concentration curve 
30 extrapolatedtolnflnlty)andtH(pla8maconcentralionhalfilfe)arecalcute^^ 

rele>«nt. 

Whenever, the concentration went under the detection limit, the values were set to ^4 x 
detection limit. I.e. for midodrine % x 1 ngftnl and Ibr desglymkkxirine % x 0.S ng/mi. 
35 Because of such a contribution to the AUC, AUC^ was often larger than AUCW 
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Trial products 

Midodrine tablets 5 mg, Gutron from Nycomed, Denmark, midodrine controlled release 
fomiulation (pH dependent release) prepared as described in Example 12 of PCT 
5 application No. PCT/DK01/00214, 5 mg, and midodrine controlled release formulation 
(time dependent release) prepared as described in Example 2 of PCT application No. 
PCT/DK01/00214,5mg. 

Food and liquid 

10 The subjects were fasting from 8 hours before dosing until 3 hours post dosing. Water 
was allowed until 1 hour before dosing. No alcoholic beverages or beverages containing 
caffeine (coffee, tea or cola) are allowed from 8 hours before dosing until last blood 
sample has been drawn (24 hours). 

15 Study drug was administered to the subjects wrth 150 ml of water. Additional 150 ml of 
water was administered to the subjects 1 and 2 hours after dosing. 

Meals were standardized throughout all 3 study visits and sensed according to the 
following schedule: 
20 4 hours after dosing: lunch 
7 hours after dosing: snack 
10 hours after dosing: dinner 
14 hours after dosing: snack 

25 Study drug 

Two tablets or capsules of study dri^ (midodrine tablets. Mitab or M\cap) (total dose 10 
mg) were administered between 7.30 and 8.30 am. Administration of study dmg is 
followed by at least three days washout. 

30 Blood samples 

Seven ml of venous blood were v\rithdrawn immediately before dosing, and at 15 and 30 
minutes, 1, 1.5. 2. 3. 5, 6, 7, 8, 9, 10, 1 1. 12, 14, 16, 20 and 24 hours after dosing. The 
blood samples were placed on ice immediately after drawing and centrifuged and frozen 
within 20 minutes. Analysis for midodrine and desglymidodrine was perf'ormed by HPLC 
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with fluorescence detection. Ttie analyses were perfornied by Quintiles AB, Uppsala, 
Sweden. 



5 The mean plasma concentration curves for midodrine and desglymldodrine, respectiveiy, 
are shown in Figs. 3 and 4. The measured and calculated parameters for each 
composition (n= 7 for Micap and Mitab, n= 8 for standard tablets) are given in the 
following. 

10 AUG and WIRT have been calculated using the trapezoidal rule and the AUMC method 
(Yamaoka K., Nakagawa T., Uno T.: Statistical moments in phamiacokinetics. J. 
Phannacokin. Biophami. 1978:6:547-58). 

For extrapolation to infinity (the tail) the followng formulas have been used: 

15 

Cp/ke (for AUG) and nGp/(ke^ ) (for AUMC) 

Where Cp - the last measured plasma concentration 



Results 



20 



ke the elimination rate constant 

N = the time for last data point with measurable concentrations. 



Midodrine ng/ml, mean values (standard deviation): 

Micap Mitab 



Standard tablets 



25 



30 



AUCa4 32.8(8.7) 32.7(12.1) 

C,„« 10.0(2.6) 12.8(6.5) 

0.7(0.4) 0.9(0.5) 

MRT 3.0 (0.4) 2.3 (0.3) 

HVD 2.6(1.1) 1.5(0.8) 

t>75%Cmax 1.0(1.0) 0.8(0.6) 

AUCwin»y 24.1(6.7) 21.8(13.1) 



51.7 (13.5) 
41.4 (12.6) 
0.5 (0.2) 
1.0(0.2) 
0.9 (0.3) 
0,5 (0.1) 
41.3 (14.0) 



Desglymldodrine ng/ml, mean values (standard deviation): 

Micap Mitab 



Standard tablets 
114.4 (31.9) 
21.7(5.1) 



35 



AUCa* 106.0 (29.1) 92.7 (36.4) 

C„,« 11.4(3.2) 8.7(5.0) 
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W 5.0(0.0) 2.9(1.1) 1.4(0.4) 

MRT 9.5(1.0) 11.8(4.1) 4.7(0.5) 

HVD 7.7(0.4) 9.9(4.1) 4.1(0.4) 

U75%cm« . 3.4(0.3) 4.4(0.5) 2.1(0.4) 

5 AUCwinBy 111.5(33.9) 104.1(36.8) 112.9(32.5) 



Sum of midodrlne and desglymidodrine nmol/l. mean values (standard deviation): 





Micap 


Mitab 


Standard tablets 


AUC24 


566.1 (145.6) 


509.1 (195.2) 


667.3 (176.4) 


Cmax 


60.5 (14.5) 


66.0 (29.7) 


195.1 (51.9) 


tmax 


3.0(1.7) 


1.3(0.9) 


0.6 (0.2) 


MRT 


9.7(1.0) 


12.4(4.5) 


4.6 (0,6) 


HVD 


7.7 (0.8) 


6.0 (2.5) 


1.9 (0.8) 


t>75% Cmax 


4.4 (1.2) 


1.8 (1.3) 


0.9(0.4) 


AUCfcrtnily 


608.7 (172.8) 


588.2 (190.1) 


661.1 (183.3) 



Midodrine nmo(/I, mean values (standard deviation) 





Micap 


Mitab 


Standard tablets 


AUC24 


112.7(23.2) 


112.5(41.6) 


178.0(46.4) 




34.3 (9.1) 


43.9 (22.4) 


142.3 (43.5) 


tmax 


0.7(0.4) 


0.9 (0.5) 


0.5 (0.2) 


MRT 


3.0 (0.4) 


2.3 (0.3) 


1.0(0.2) 


HVD 


2.6 (1.1) 


1.5(0.8) 


0.9 (0.3) 


WsKCmax 


1.0(1.0) 


0.8 (0.6) 


0.5 (0.1) 


AUCjnBnliy 


83.0 (23.1) 


74.9 (45.0) 


142.1 (48.2) 



Desgiymidodrine nmol/l, mean values (steindard deviation): 



30 Micap Mitab Standard tablets 

AUCa« 453.4(124.7) 396.6(156.0) 489.4(136.5) 

Cmax 48.6(13.5) 37.4(21.5) 92.9(22.0) 

t„,ax 5.0(0.0) 2.9(1.1) 1.4(0.4) 

MRT 9.5(1.0) 11.8(4.1) 4.7(0.5) 

35 HVD 7.7 (0.4) 9.9 (4.1) 4.1 (0.4) 
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3.4 (0.3) 
477.2 (144.9) 



4.4 (0.5) 
445.4(157.7) 



2.1 (0.4) 
483.3 (138.9) 



Furthermore, the time Interval in which the concentration of mldodrine, desglymldodrine or 
5 the sum of mldodrine and desglymldodrine Is at a constant value ± 40% has been 
determined. The time interval is found by looking at all possible time inten/als (using the 
time points from the blood sampling) of all possible lengths. For each time Interval the 
mean Is calculated and it Is checked whether all plasma concentration points In that time 
interval is lying within ± 40% of the mean value. The time Interval in question is the 
10 longest time interval for which all concentration points in the interval lie within the mean of 
the time Interval ± 40%. In order to get a relevant interval the constant value minus 40% 
has to be higher than the detection limit. The Intewal is calculated for each patient and the 
mean value of the length of time inten/al is given. 

1 5 For example, for patient 1 the MICAP capsules gave a mean plasma concentration of 
desglymldodrine at 8.5 ng/ml In the time interval from 2 hours to 9 hours (i.e. a 7 hours 
interval). In this period the maximum plasma concentration of desglymidodrine was 
measured as 11.8 ng/ml and the minimum plasma concentration as 5.5 ng/ml. Since 6.5 
ng/ml + 40% is 1 1 .9 ng/ml and 8.5 ng/ml - 40% is 5.1 ng/ml all measured plasma 

20 concentralion points in that particular interval lie within the mean value ± 40%. Since this 
was the longest time interval where sdl concentration points lie within the mean ± 40% the 
resulting time Interval for the MICAP capsules for patient 1 was 7 hours. 

The following results were obtained: 

25 

Time inten/al (hours) where the concentration of mldodrine lies at a constant value ± 40%: 

Mlcap(ns=7) 1.7 
Mitab(n=7) 1.4 
30 Standard tablets (n=8) 0.63 

Time Interval (hours) where the concentration of desglymidodrine lies at a constant value 
±40%: 

35 Micap(n=7) 6.3 
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Mitab (n=7) 

Standard tablets (n=8) 



11.5 



3.7 



Time interval (hours) where the sum of the concentration of midodrine and 
5 desglymldodrlne lies at a constant value ± 40%: 



Micap (n-7) 
Mitab (n=7) 
Standard teblets (n»8) 



7.6 



11.9 



3.5 



10 

The aim of the pilot study was to test the bioavailability of the two novel compositions and 
a standard Gutron tablet and to estimate whether the compositions are bioequh/aient. 
Furthemfiore, the controlled release properties of the novel compositions as compared to 
the standard composition (Gutron tablet) can be depicted from the data generated. 

15 

The values of Cmax and AUCo-24 /AUCinfiniiy of the standard tablet are greater than the same 
values of each of the two prototypes considering the plasma values of midodrine, 
desglymidodrine and the sum of the two. It is expected that C^ax is lower in controlled 
release compositions than in plain release compositions as this neHects a lesser d^ree of 
20 fluctuation of plasma values. This is one of the purposes of a controlled release 
composition. It is further supported by the prolongation of the time interval in \A^ich the 
plasma values of midodrine, desglymidodrine and the sum of the concentrations of the 
two lie at a constant value. 

25 The sum of the plasma concentrations of midodrine and the active metabolite 

desglymidodrine reflects the total amount of dmg absorbed into the blood stream. The 
values of Tmax, Wbo and T>7m cmax (WrstO and IMRT for this sum concentration are more 
than 2 times greater of the novel controlled release compositions than the ralues of the 
standard tabl^ The prolongation of the above mentioned values means that the active 

30 drug substance resides In the plasma for a longer time period reducing the numbers of 
daily dosing needed. Thus, another purpose of a controlled release composition is 



fulfilled. 



Conclusion 



35 
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Based on the AUG values, the bioavailabilities of the novel controlled release 
compositions are lesser than the bioavailability of the standard tablet Indicating that the 
content of active daig substance in the controlled release compositions should be 
Increased to establish bioequivaience. 

The novel compositions possess controlled release properties as compared to the 
standard tablet for reasons discussed above. 
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CLAIMS 



1. A pharmaceutical composition comprising desglymldodrine or a pharmaceutically 
acceptable salt thereof together with one or more phamiaceutically acceptable exdptents. 

5 

2. A composition according to claim 1. wherdn desglymldodrine is selected from the 
group consisting of (t>-a-(amInomethyl>*2,5-dimethoxy-benzenemethanol (± ST 1059). 
(+)-a-(aminomethyI)-2,5-dimetho)v-benzenemethanol (+ ST 1059), (-)-a-<amlnomethyl)- 
2,5-dlmethoxy-benzenemethanol (- ST 1059). or mixtures thereof. 

10 

3. A composition according to claim 1, wherein desglymldodrine Is present in the racemic 
form (RS). in the enantiomeric fonn (R), in the enantiomeric form (S) or in mixtures 
thereof. 

15 4. A composition according to claim 3, wherein the therapeutically active enantiomeric 
form of desglymidodrine is (-)-a-(aminomethyl)-2,5-dimethoxy-benzenemethanol (- ST 
1059) or the (R) fonri of desglymidodrine ((R) ST 1059). 

5. A composition according to any of the preceding claims, wherein at least 90% w/w such 
20 as, e.g., at least 95% w/w, at least 97% w/w, at least 98% w/w, at least 99% w/w of 

desglymidodrine is present in the therapeutically active enantiomeric form. 

6. A composition according to any of the preceding dalms, u^ereln desglymidodrine Is 
present in the form of a ptiannaceuticaliy acceptable salt such as a salt formed between 

25 desglymldodrine and an inorganic acid such as e.g., a hydrochloride, a hydrobromide, a 
hydroiodide, a nitrate, a nitrite, a IH3PO3 salt, a H3PO4 salt, a H2SO3 salt, a sulfate, a 
H2SOS salt, or a salt formed between desglymidodrine and an organic acid such as 
organic acids lil<e e.g. H2CO3, acetic acid, CsHsCOOH, C3H7COOH, C4H9COOI-(, 
(COOHh, CH2(COOH)2, C2H6(COOH)2, CsHeCCOOhOz. C4H8(COOH)2. C5H«(COOH)2. 

30 fumaric add, maleic add, lactic add, citric add, tartaric add, ascoribic add, benzoic acid, 
saliqriic add and phthaiic add. 

7. A composition according to any of the preceding daims for oral, buccal, rectal, nasal, 
topical, vaginal, ocular or parenteral use. 



35 
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8. A composition accortllng to any of the preceding claims in tlieform of a solid, semi- 
solid or fluid composition. 

9. A composition according to daim 8 in solid fbnn. wherein the composition is in the form 
5 of tablets such as, e.g. conventional tablets, effervescent tablets, coated tablets, melt 

tablets or sublingual tablets, pellets, powders, granules, or particulate material. 

10. A composition according to claim 8 in semi-solid form, wherein the composition is In 
the form of a chewing gum, an ointment, a cream, a liniment, a paste, a gel or a hydrogel. 



1 1 . A composition according to claim 8 in fluid fonn, wherein the composition is in the 
form of a solution, an emulsion, a suspension, a dispersion, a liposomal composition, a 
spray, a mbcture, or a syrup. 

15 12. A composition aocoiding to any of claims 1 -7 in the form of a delivery device such as, 
e.g. a lens, a plaster, an implant or a bioadheslve device. 

13. A composition according to any of daimsl-l 1 1n unit dosage form such as, e.g., a 
multiple unit dosage form or a single unit dosage form. 

20 

14. A composition according to daim 13, wherein the unit dosage fonn comprises a daily 
dose or a part of a daily dose of desglymldodrlne. 

15. A composition according to any of the preceding daims comprising one or more 
25 further active drug substances and/or one or morB enhancers. 

16. A composition according to claim 15, wherein the further adive drug substance is 
midodrine or a pharmaceutically acceptable salt thereof. 

30 1 7. A composition according to daim 15, wherein midodrine is present in the fomi of (±)-2- 
amino-N-(p-hydroxy-2,5-dimethoxyphenethyl)acBtamide, (+)-2-amino-N-0-hydroxy-2,5- 
dimethoxyphenethyl)acetamide.(-)-2-amino-N-(p-hydroxy-2.5- 
dimethoxyphenethyl)acetamide or mixtures thereof. 



10 
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18. A composition according to daim 15, wlierein midodrine is present In the nacemicform 
(RS). In the enantiomeric form (R), in the enantiomeric fonn (S) or In mixtures thereof. 

19. A composition according to claim 18, wherein the therapeutically atla^e enantiomeric 
5 fonm of midodrine is (-)-2-amlno-N-<P-hydroxy-2,6-dimethoxyphenethyl)acetamide or the 

{R)fonm of midodrine. 

20. A composition according to daim 18 or 19, wherein at least 90% w/W such as, e.g., at 
least 95% wAv, at least 97% w/W, at (east 98% w/w, at least 99% w/w of midodrine Is 

1 0 present In the therapeutically active enantiomeric fonn. 

21. A composition according to daim 9, wherein the composition Is in the fonn of tablets 
having a disintegration time of at the most about 2.5 min such as, e.g at the most about 
30 sec, at the most about 45 sec, at the most about 1 min, at the most about 1 .5 mIn or at 

15 the most about 2 min. 

22. A composition according to any of the preceding claims, wherein the composition has 
a sheif-flfe at room temperature of at least 6 months such as, e.g. at least 1 year, at least 
1 .5 years, at least 2 years, at least 2, 5 years, 3 years, 4 years or 5 years. 



23. A composition according to any of the preceding clafms, wherein the release kinetics 
of desglymidodrlne from the composition corresponds to that of a plain release tablet 

24. A composition according to any of the preceding dalms, wherein the release kinetic of 
25 desglymidodrlne from the composition conresponding to a zero or a first order release, a 

mixture of zero and first order release, or any other order of release such as, e.g. V/i, 
second, third or fourth ord^ release. 

25. A composition according to any of the preceding dalms, wherein the composition Is 
30 adapted to release desglymldodrine In such a manner that a relatively ^st therapeutic 

effective concentration of desglymldodrine Is obtained after administration of the 
composition. 



20 



35 



26. A composition according to daim 25, wherein the composition is adapted to release 
desglymldodrine relatively fast in order to obtain an onset of action at the most 1 5 min 
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after admlnlstraaon such as. e.g. at the most about 1 min, at the most about 2 min, at the 
most about 3 min, at the most about 4 min, at the most about 5 min, at the most about 7.5 
min. at the most about 10 min or at the most about 12.5 min after administration. 

5 27. A composition according to dalm 25, wherein the therapeutically effective 

concentration is obtained vrfthin 90 min such as, e.g. within 60 min, within 45 min, within 
30 min, within 20 min. within 15 min, within 10 mbi, within 5 min from administration of the 
composition. 

10 28. A composition according to claim 25, wherein a relatively fast peak plasma 

concentration of desglymidodrine is obtained about 1 min - 6 hours such as, e.g. about 5 
min ~ 6 hours, about 10 min - 5 hours, about 15 min - 5 hours, about 0.5-6 hours, about 
1-6 hours, about 2-5.5 hours, or about 2.5-5.2 hours after administration. 

15 29. A composition according to any of claims 1-24, wherein the composition is a controlled 
release composition. 

30. A composition according to dalm 29, wherein the composition is adapted to provide 
desglymidodrine in such a manner that a therapeutically effective concentration of 
20 desglymidodrine is maintained for at least about 2 hours after administration such as, e.g. 
at least about 3 hours, at least about 4 hours, at least about 5 hours, at least about 6 
hours, at least about 7 houre, at least about 8 hours or at least about 9 hours after 
administration. 

26 31 . A composition a«;ording to claim 29, wherein the composition is adapted to release 
desglymidodrine In such a manner ttiat a therapeutically ^ective plasma concentration of 
desglymidodrine is maintained for about 4.6-14 hours such as, e.g, about 6-14 hours, 
about 7-14 hours, about 8-13 hours, about 9-13 hours, about 10-14 hours, about 10-13 
hours, or for at least about 4.5 hours, at least about 5 hours, at least about 6 houre, at 

30 least about 7 hours, at least about 8 hours, at least about 9 hours, at least about 10 
hours, at least about 1 1 hours, at least about 12 hours, at least about 13 hours or at least 
about 14 houre. 



j 



36 



32. A composition according to claim 31 , wherein the plasma concentration of 
desglymidodrine from the controlled release composition is maintained at a relatively 
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constant level for about 4.5-16 hours such as, e.g., 6-14 hours or such as, e.g. for at least 
about 5 hours, at least about 6 hours, at least about 7 hours, at least about 8 hours, at 
least about 9 hours, at least about 10 hours, or at least about 11 hours. 

5 33. A composition according to daim 32, wherein the relatively constant level n is ± 60%, 
such as, e.g., n ± 50%, n ± 40%, and wherein n is the plasma concentration in ng/ml and 
monitored in healthy persons. 

34. A composition according to any of claims 29-33, wherein the release pattern of 
10 desglymidodnne from the controlled release composition - when tested in vitro using 

Dissolution Method I. II, III, IV. V or Vi described herein - is: 

1-15% w/w Is released from the composition within the first 30 min after start of the test, 

1 0-35% (25%) w/W is released about 30 min after start of the test, 
1 5 1 5-40% (35%) w/w is released about 1 hour after start of the test 

20-50% (39%) w/w is released about 2 hours after start of the test. 

20-55% (47%) w/w is released about 3 hours after start of the test, 

25-75% such as, e,g., 25-65% (53%) w/w is released about 4 hours after start of the test, 

30-74% (66%) w/w is released about 6 hours after start of the test, 
20 40-95% w/w such as, e,g., 45-85% (80%) w/w is released about 8 hours after start of the 

test, 

65-100% (93%) w/w is released about 10 hours after start of the test, 

75-110% (100%) w/w such as, e.g. 90-1 10% w/W Is released about 12 hours after start of 

the test 

25 

35. A composition according to any of claims 29-34, wherein the composition contains 
midodrine or a phanmaceutically acceptable salt thereof and vi/herein the release rate of 
midodrine from the conbolled release composition follows the patterns claimed for 
desglymidodnne in daim 34. 



36. A composition according to daim 29, wherein the composition contains midodrine or a 
phanmaceutically acceptable salt thereof and wherein the release rate from the controlled 
release composition of the sum of midodrine and desglymidodnne calculated on a molar 
basis follows the patterns claimed for midodrine in daim 34. 



30 
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37. A composition according to dalm 29, wherein the controlled release composition 
comprises at least two parts such as at least a first and a second part, each part contains 
desglymidodrlne and the first part being adapted to release desglymldodrlne in a 
controlled manner during the first 0-14 such as, e.g. 0-1 1 hours or 0-8 hours after oral 
5 Intake and the second part being adapted to release desglymldodrine, starting at least 6 
hours after oral intake. 



38. A composition according to claim 37, wherein at least one of the at ieast two parts is 
present in the composition in the form of a multiplicity of Individual units such as, e.g. 

10 pellets or minitablets. 

39. A composition according to claim 37, wherein the two parts of the at least two parts 
are present In the composition in the fomi of a multiplicity of Individual units such as, e.g. 
pellets or minitablets, and the two parts are In admixture. 

15 

40. A composition according to claim 37, wherein at least one of the at least two parts 
comprising at least two different types of pellets, the first type of pellets corresponding to a 
first fraction and the second type of pellets conpesponding to a second fraction. 



20 41 . A composition according to claim 37, wherein the at least two parts of the composition 
comprise at least two different types of pellets, the first type of pellets comesponding to 
the firet part and the second type of pellets corresponding to the second part 



42. A composition according to dalm 37 in the fomi of a multiple unit dosage form 
25 comprising at least two different types of minitablets, the firat type of mlnit^lets 
corresponding to the first part and the second type of minitablets corresponding to the 
second part 



43. A composition according to daim 37 further comprising a third part adapted to release 
30 desglymldodrine relatively fast from the compositton. 



44. A composition according to claim 37 further comprising a fourth part adapted to 
release desglymldodrine from the composition 6-10 houre after administration. 
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45. A composition according to claim 37 further comprismg a fourth part adapted to 
release desgiymidodrine from the composition In the colon after oral intake. 

46. A phannaceutical kit comprising a composition according to any of claims 25-28 and a 
5 controlled release composition according to any of claims 29-45. 

47. A pharmaceutical kit according to daim 46, comprising 

ill) a relatively fast onset phamnaceutlcal composition according to any of claims 
10 25-28, wherein the composition is adapted to provide desgiymidodrine in such 

a manner that a relatively fast therapeutically effective concentration of 
desglymklodrine is obtained after administration, and 
Iv) a controlled release phamnaceutical composition according to any of claims 
29-45, v\/herein the composition is adapted to release desgiymidodrine in such 
15 a manner that a therapeutically effective plasma concentration of 

desgiymidodrine is maintained for at least about 2 hours, such as, e.g. at least 
about 3 hours, at least about 4 hours, at least about 5 hours, at least about 6 
hours, at least about 7 hours, at least about 8 hours or at least about 9 hours. 

20 48. A phamnaceutical kit according to claims 45 or 48, wherein the relatively fast onset 
phanmaceutical composltton is selected from the group consisting of: oral solid dosage 
forms, nasal compositions, parenteral compositions, liquid compositions and the like, and 
the controlled release pharmaceutical composition is selected from the group consisting of 
oral solid dosage forni, transdemial compositions, parenteral composition, vaginal 

25 compositions, ocular compositions and the like. 



49. A kit according to any of claims 46-48, wherein the relatively fast onset composition or 
part of the kit results in a peak or shoulder plasma concentration within 90 minutes such 

30 as, e.g., within 60 minutes, \Anthin 45 minutes, within 30 minutes, or within 20 minutes 
upon administratbn of the relatively fast onset composition. 

50. A kit according to any of claims 46-49, wherein the relatively fast onset composition is 
a nasal composition. 

35 
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51. A Wt according to claim 50, wherein thei nasal composition comprises 
polyetiiyleneglycol and/or glycofurol as a nasal vehlde. 

52. A lot according to daim 51 , wherein the polyethyleneglycol Is PEG 200 and/or PEG 



63. A kit according to any clsdms 46-52, wherein the relatively fast onset composition Is in 
the fomn of a liposomal composition. 

10 54. A kit according to any of daims 46-49, wherein the relatively fast onset composition is 
in the fonri of tablets such as, e.g., melt tablets or sublingual tablets. 

55. A kit according to any of daims 46-49, wherein the relatively fast ons^ composition is 
a buccal, oral, or rectal composition. 



56. A kit according to any of claims 46-55. wherein desglymidodrine in relatively fast onset 
composition Is present In an amount of from 0.2 mg to 10 mg, preferably from 0.5 mg to 
7.5 mg such as in an amount of 0.75 mg, 1 mg, 1.25 mg, 1.5 mg, 2 mg, 2.5 mg, 3 mg, 4 
mg or 5 mg. 

20 

57. A pharmaceutical kit comprising 

Hi) a relatively fast onset pharmaceutical (x>mposifion comprising midodrine. 



after administration, and 
iv) a controlled release phannaceutical composition according to any of daims 
29-45, wherein the composition is adapted to release desglymidodrine in such 
a manner that a therapeutically effective plasma concentration of 



5 300. 



15 



25 



wherein the composition is adapted to provide midodrine in such a manner that 
a relatively fast therapeutically effective concentration of mklodrine is obtained 



30 



desglymidodrine is maintained for at least about 2 hours, such as, e.g. at least 
about 3 hours, at least about 4 hours, at least about 5 hours, at least about 6 
hours, at least about 7 hours, at least about 8 hours or at least about 9 hours. 



58. A phamiaceutical kit comprising 

35 
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iii) a relatively fast onset pharmaceutical composition according to any of claims 
25-28, wherein the composition is adapted to provide desglymidodrine in such 
a manner that a relatively fast therapeutically effective concentration of 
desglymidodrine is otitained after administration, and 
5 iv) a controlled release phanmaceutlcal composition comprising mtdodrine, 

wherein the composition Is adapted to release midodrine in such a manr^r that 
a therapeutically effective plasma concentration of midodrine Is maintained for 
at least about 2 hours, such as, e.g. at least about 3 hours, at least about 4 
hours, at least about 5 hours, at least about 6 hours, at least about 7 hours, at 
1 0 least about 8 hours or at least about 9 hours. 

59. A method for treating a patient suffering from orthostatic hypotension and/or urinary 
Incontinence such as urinary stress Incontinence, the method comprising administering an 
effective amount of desglymidodrine in the form of phannaceuticai composition according 

15 to any of claims 1-58 to a patient in need thereof. 

60. A method according to claim 59, wherein an administration of the composition takes 
place at wake-up time. 

20 61 . A method according to claim 59, wherein an administration of the composition takes 
place in the morning. 

62. A method according to claim 59, wherein an administration of the composition takes 
place at in the middle of the day and In the form of 1-2 tablets. 

25 

63. A method according to any of claims 59-62, wherein the administration takes place 1- 
3 times dally. 

64. A method according to any of claims 59-62, wherein the administration takes place 1 
30 or 2 times daily. 



65. A method according to any of claims 59-62, wherein the administration takes place 
once daily. 
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66. A method according to any of claims 59-62, wherein the administration of the relatively 
fast onset composition takes place 1- 6 times daily. 

67. A method for treating a patient suffering from septic shock, the method comprising 
5 administering an elfecbve amount of desgiymidodrine In the fonn of phanmaoeutte^ 

composition according to any of claims 1-68 to a patient in need thereof, 

68. A method according to claim 67, \A^erefn the composition is adapted for parenteral 
administration. 

10 

69. A method according to claims 67 and 68 further comprising a supplemental 
administration of a composition according to any of claims 1-59. 

70. Use of desgiymidodrine or a phamnaceuticaliy acceptable salt thereof for the 
1 5 manufacture of a phamnaceutteai composition for the treafrnent of septic shock, 

71. A method for treating a patient suffering from a condition responsive to Oi receptor 
stimulation, the method comprising administering an effective amount of desgiymidodrine 
in the fonn of phanmaceutical composition accoreling to any of claims 1 -SB to a patient in 

20 needtliereof. 

72. Use of desgiymidodrine or a phamiaceutically acceptable salt thereof for the 
manufacture of a pharmaceutical composition for the treatment of a condition responsive 
to Qi receptor stimulation. 

25 

73. A method for treating a patient suffering from syncope, the method comprising 
administering an effective amount of desgiymidodrine in the form of pharmaceutical 
composition according to any of claims 1-58 to a patient in need thereof. 

30 74. Use of desgiymidodrine or a pharmaceutically acceptable salt thereof for the 
manufacture of a pharmaceutical composition for the treatment of syncope. 



35 



76. Use of desgiymidodrine or a phamiaceutically acceptable salt thereof for the 
manufecture of a phamiaoeutical composition for the treatment of urinary incontinence 
such as urinary stress Incontinence 
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